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FOREWORD ,

The Mid-America Vocational Curriculum Consortium (MAVCQ) was oraanized for the
purpose of developing instructional material for the twelve member states. Priorities for.
developing MAVICC material are determined annually based on the needs as identified
by all member states. One of the first priprities identified was small engine repair. Tbis
publication is a part crr a. project designed to provide the .peeded instructional materiar
for -small engine-repair programs.

The success of this-pskblication is due, in large part, to)he 'capabilities ofthe personnel
2who worked with its 'develbpment. Jim .Hein and Mike BUndy, the tecrinical writers, have
numerous. years of industry 4 Well as teaching experienct. Apisting them in their efforts/

representatives of each of the member, states who bbught with them techni
expertise and the experience related to the classrfoom and to the trade. To assure that
the materials would parallel, the industry environment and be accepted as a transportable
basic teas.b.ing tool, organizations, dnd industry representives were involved in the
developmental phases of the manual. An appreciation is extended to them for their valuable
contributions to the manual.

This publication is designed to assist teachers in improving instruction. As these'
- publications are used, it is, hoped that the student performance' will improve and trial
students will be better able to assume a role in their chosen oc&upatioii, small engine
and motorcycle repair.

Instructional materials in this publication are written in terms of student perforeance
using measurable objectives, This is an innovative approach'to pathi,ng that accents and
augments,,,the teaching/learning process. Criterion refereeced evaluktion instruments are
provided for uniform measurement of student progress. In additiOn to evaluating recall
information, teachers acencouraged to evaluate the other 'areas including process and
product as indicated at the end of each instructional unit.

It is the sincere belief of the MAYCC personnel and all those members who served
on the committees that this publication will alto* the students to become better prepared
and more effective members of the work force.

4

Don Eshelby, Chairman
Board of .Directors
Mid-America Vocational

CurriculUm Consortium

9
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PREFACE

C. , .

Fot many years tkfre..responsible 'for teaching small engine repair have /alt a need it
for- instructional rriaterials.to ute in tills area. A team of teachers, industryrepresentatives
and taide aid industrial bducatioristaff members accepted this chllenge.and havefiroduced
martuats which will meet the needs of many types of courses where students are tixpected
to become proficient in the area of small engine repair. Motorcycle-Repair is designed
to supplemerrt the MAVCC. Comprehensive Small Engine Repair publication by covering.
in detail all aspects of motorcycle mechanics Dot included in !general engine repair or

.
the repair of other small engines.

Instructional material in this publication is yoritleo in terms of -stedent performgrice
using measurable objectives. This is an innovative approach to teaching. that accents and
augments the teaching-learning prockts. Criterion refer0o.ed evaluation instruments are
provided fo; a' uniform measurement of student ptogress. In addition to evaluating.recall
information, teachers are encouraged to ,evaluate the other areas including process and
product as indicated at the end of each instructional unit.

Every effort has been made to make this publication basic, readable and by all mOns
.1

...-Olable. Three vital parts of 'instruction have been intentionally omitted from this

publicatioh. motivation, Oersonaliiation and localization. These, areas are left, to the
individual instructors and the instruct2rs- should capitalize an them. Only then will this
publication really become a vital par of the teaEhinlearning process.
.0

.

.

,

0
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Ann Benson .

Executive Director
Mill- America Vocational

Curriculum Consortium
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Instructional' Units

(-A' .
,

t

USE OF THIS: PusucArroN-

c

4

4

The Motorcycitr Repai; curriculum includes ten area. Each area consists' of one Or
more units of ,instruction. Eabh instructional, unit includes' some or all of 'IN-basic

acomponents of unit of,instrution: performance ObjectiVes, suggested activities for; te
and students, information sheets, assignment sheets, job .sheets, visual aids, fdsts,
answers -to' the test. Units are planned for mote ,than one lesson dr-class 6eriod of
instruction. ' t

Careful study of each instructional unit by the teacher will help him determine:

A. The amount of material that can be qo4red in each class period.
,

B. The skills which must demonstated. , ..
1. . Supplies needed'
2. Equipment needed -. _

3: Amount of practice needed
4._ ., 'Amount of class time needed for demonstraijipns

_C. Supplementary materials such as pamphlets and filmstrips that must be ordered..
- D. Resource people that must be contacted.

Objectives' #

i , .
Each unit of instruction is "based on performAce objectives. These objectives state

\ .

the' goals of the 'course thus providing? sense of direction 'and. accomplishwient for the
student.' c. -

\ Performance objective's are stated in )two forms: unit objectives, Mating. the subject
matter xo be covered in, a vit bf instruction and specific objectives, stating the Student
performance necessary to 4ach the unit objective.

Since the objectives of the unit provide direction ftr the teaching-leAltng process,
. .

.

i is important for the teacher and students to have a common understanding of the intent
of the objbctive-A lim. ited number of performance terms have been used in the objectives
forthis curriculum to assist in promoting the effectiveness of the'communication among
alii irldividt.Jals using the materials.,

, . .
,

Following is a list of performance terms and their synonyms which may have. been
used in this material: . .4

.

Identify Y Describe
Select ,, . Define

. , Mark .. Discuss in writing
Point out Discus's orally

- Pick out Interpret
-,-

Choose Tell Row

.\\Name

Label
List in writing
Lin orally.

etter
cord.

Rpliat
Gibe

104,

ikticate Tell what
Explain

z'

ki S



1

!.

Order
Arrange
Sequence
List in order

. Classify
Divide
Isolate
Sort

.

Distinguish .

Discriminate 4

Construct
Draw
-Make
Build
Design
Formulate

.
Reproduce

. Ttienscribe
Reduce
'Increase
Figure.

Demonstrate . Additional Terms Used ..
Show your work Evaluate Prepare

' SItw procedure
i

Complete , Make
Perform an 0,xperiment Analyze Read ..,.

Perform the steps Calculate . Tell
Operate Eitimate ' Teach - . ,

:

Remove Plan Converse
Replace Observe Lead 4

,s4

Turn off/on C6mpare State
(Dis) assemble , Determing Write .- ,

, (Dis) .connect ;eerform
. . 4 ,.(

Reading of the objectives b,y the student should be followed by a.class- discussion
- , k , 11111

.

to answer any questions concerning performance requirements fOr each instructional unit. .
t . L

Teachers should feel free to add objectives which'will fit:the material to tre,needs
,

of his students and community. When a teacheer addsobjectrves, he sh6uld remember to
supply the needed information, assignment, and/or job sheets, and criterion tests. \

000

*.

Suggaged Activities

Each unit 'of imsruction has a suggested activities sheet outlining steps to follow
in accomplishhg speoifiC objectives.' The activities are listed according to whither they
are the responsibility of the instructor oo tie. student,.

1Instructor:" D tieses of the instructor will vary according to the particular unit; however,
, for best use o he material they should include the following: provide students with

. objective sheet, information sheet, assignment sheets, ar1114441 sheets;, preview
.filmstrips, make transparenties, and arrange for resource materials and people; discuss

N,,.... unit and spe9ific objectives and information sheet; give test. Teachers are encouraged
to use fly additional instruct-lanai activities and-teaching methods to aid students
in accomplishing the objectives. .

. _

Students:. Student activities are listed which will help tie student log achieve the
objectives foF the unit.

10

.

.
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lA*I . .
Information Sheets

'. .. /
Infor?fiation sheets provide content essential for meeting the cognitivN e (knowledge)

objectives bf the unit. The teacher ,will find that information,sheets serve as an excellent
Tilde for presenting ;he background knoWledge necessary to develop the skills speeified
in the unit objective.

. . iii..
, . ,

Students should read 'the information sheets before ,the information s discussed. in
_-- class. Students may take additional 'notes on ,theeinformation sheets., ..

Transparency Masters , \
. ,. .

Transparency masters provide information-jin a sp ill way. The students may see . -

as well as .hear the material being presented, etflis eiMgrcing the learning process.
Transparencies may present new information or they'rnma reinforce informationbprese ted
in the information sheets. Theyare particularly effective hen identification is neces ery.

/ .
..

. ,

. Transparencies should be made and placed in ,the notebool where 'they'wilJ be
. ,

immediately available for use. Transparertcies direct Ile. class's attention to the topic of'
discussion. They should be left on ihescreen only when topics shown-are under discussion.

I

Job Sheets k
A A .

Job sheets are an important -segment of each unit The instructor should be able
to and in most situations should demonstrate the &kills outlined._ in the job sheets.
Procedures outlined in the job sheets giVe direction to the skill being taught and allow

skill. Job sheets povide a ready outline for a student to 'follow if hehas missed a
both student and teacher to chic'F- student progress toward the accomplishment-of the. '

provide
demonstration. Job sheets also fu'rmsh'spotential empinyers with a picture of the skills
being'taught And the performances he might reasonably expect from a person who has*
had this training.

I --,.

4

Assignment Sheets
a .

, .. ... .
Assign ment sheets give direction to study and furnish, practice for paper and pencil .

activities to develop the knowledges whicnre neceltsary prerequisites to skill development.
These may be given -to the student for completion in class or used fdrikiomework
assignments. Answer sheets are provided which may be used by the studebtand/or teacher
for checking student progress. . . .

Test and Evaluation e 4

Paper-pencil and performance tests have been constructed .to measure stq,dent
achievement of each objective* listed in the unit of instruction. Individual test items may r

be pulle'd out and used as a short test to determine student achievement of a particular
objective. This kind of testing may be used as a daily quiz and will help the teacher
spot, difficulties' being encountered by Students in their efforts to accomplish the unit
objectiVe. Test items for objectives added by .the teacher should be constructed and added
to the test. -..

lig
-. iro

. .

Test Answers

Test answers are provided fpr each unit. These may be used by the teacher and/or
student for checking student achievement of the objectives.

4
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JOB TRAINING: What the ,..: -. : , RELATED INF RMATION: What , . -' ' . ;
.; , Worker Should Be Able to Mr' z,._........ ,.the W r Should Know . ..!

(Psychomotor) .-:''-....,,,..( ..-47, -
, . .

gnitive) '.
14.

' SECTION A--BRAICE. SYSTEMS
UNIT I--MECHANICAL DRUM AND SHOE BRAKE SYSTEMS I .,

. - L :

I.

1. : 14erttify..:paFts of drum and,
brake sSisfen-i ,

t
2. :Identify types of'shoe bake-

systems

3. Distinguish between ttle.types
of brake systems :

Disassemble, inspect, .and '

reassemble t driim and shoe gik
brake unit

10

U,N114 II--HYDRAULIC DISC BRAKE SYSYEMS
4. .

1.' List the advantages of the
hydraulic disc

Identify the parts

fr Describe the operation of the:
master Cylinder and brake
caliper ,

I

4. Remove, disasseml>4,--fnspect, / '.

reassemble., and reptace e )y
-master cylinder and a brake ,
caliper .

5. Bleed a hydraulic brake
system

6. Inspect a brake disc

3

.

SECTION -B CLUTCHES' UNIT I--CENTRIFUGAL CLUTicklES-
'I

1. Identify, parts of the -
centrifugal clutth

'3 . .
,2. Cist the types of centrifugal

. clutch weights
A 111

._

.

..
3. ,Discuss the operation of a

' i centrifugal' clutch
..

-

. ,.

.5,
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JOB TRAINING.: What the Worker: ,,R LATED INFORMATION: What the,
Should Be Able to Do , 7 Worker, Shoilld Knois s

-(Psy.chomotor).- (Cognitive} ...". .,

Remove and disassemble a

\-een'trifugal* clutCh

,Inspect and measure the parts
of centrifugal clutCh

7. Reassemble and replace
:4) celitrifUgal clutch

8. Adjust a centrifugal c

'UNIT 11--MULTIPLATE "CLUTCHES

Identify. parts . of
late clutch-

2. Arrange .in order the steps in
the operation of a multiplate,
clutch

I

3. Select the onuses Of *itch
failure, ,

s

.

4. Remove and disassembles
'muttiplate clutch

5. Inspect clutch parts
.

6. Reassemble and install
multiRlate clutch

7. Adjust a clutch,
. ,

a

UNIT. Ill--AUTOMOTIVE SINGLE PLATE CLUTCHES
-

Remove, disaisemble, inspect,
and reinstall a single plate
clutch

1: 'Identify the 'parts' of the
automotive' single plate. clutCh

. r

'2. Arrange the steps of operation
for a single plate clutch

3. Select causes of clutch
malfunctions .

xv i

13
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JOB.TRAiNING: What the RELATED INFORMATION: What*ther-

Should Be Able to Do ' . , WO Should Know k
. ,(Psychomotor) Cognitive)

eh.

SECTION C-- CONSTANT MESH TRANSMISSIONS
UNIT I-CONSTANT MESH DESIGN

1. Idetitify parts of the-constant
mesh transmission

2. Select type of transmission
gears and sHifter mechanisms

3. List the major parts of a drum
shifter rnec-han-ism --- ----;

1-4. .Select major parts of a
campla e and shift quadrant
shifter mechanism ..

5. List the major parts of-the ball
lock shifter mechanism

UM111 II--CONSTANT MESH OPERATION

4. Calculiite gear ratios

1. Distingui'sh between .the two
gear shift patterns

2. Match shifter mechanisms to
operations

3. Trace power flow through the
operation.

UNIT:AliCONSTANT MESH SERVICE

1. ' Select causes of transmission
malfunctions

3. Remove and, disassemble a

.0'4 constant mesh transmission*

4. Inspect, reassemble, in'stall,
and adjust a constant malh\
transmission

2. Identify crankcase designs

SECTION D--FINAL DRIVES
UNIT I--CHAIN AND SPROCKET FINAL DRIVES

. Identify components `of i.9'
chain and sprocket final drive

2. List the purposes of a rear hub
'clamber

1.

xvii ,i'v



JO. JOB TRAINING: What the Wqrker,
Should Be Able to Do

(Psychomotor)

5. Inspect andrietspre Chai.o14/4ct '4z4t."'".
sprockets

AdjuSt chain tension -.and
alignment

7, Clean and lubricate chain

8.

4.

5.

6.

Check
alignme

wheel 'tracking
,

1

UNIT

RELATED INFORMATION: What the
Worker Should Know

(Cognitive)

3. Describe the constructido and
'sizing of a'roller type chain

4. Select causes of premature
chain and sprocket wear

p

II--SHAFT FINAL DRIVES

Remove, disassemble; and *
inspect final drive unit

Rea emble and adjust final
e unit

Remove and inspect drive
shaft

7. Install drive -shaft .and final
drive unit

4.

5.

a

1. Identify majer components

2. Watch componeVts
functions

1,

Distinguisfi between correct,
forward, and rearward, gear
teeth 'patterns.

. SECTION E--SUSPENSION
UNIT I-WHEEL LACING AND TRUING

Remove and replace a rim

Lace -a. wheel

True a wheel

6. Replace spokes

1. Identify the nner spoke and
outer spok

2. identify dross spoke patterns

15
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JOB,TRAIplING: What the. Worker RELATED INtORMATION: What the
Should Be Able to Do Worker Shouloor,Know --_

(Psychomotor) ' "(Cognitive.),

IT II--WHEEL BEAR GS,AXLES, AND BALANCING #

1. Identify types of wheel trearings

.e.-- 0 2. _Match ;ypeg to construction
A*

V

characteristics
,

°

3. Service wheel bearings and
related parts. s , 0,

.1:

4. Static balance a _wheel
-.

f
i

*
i

. UNIT ill-FRONT FORKS ANC) STEERING ST

j

6. Change the hydraulic fluid in
the forks

7 Disassemble, inspect, a4ad

reassemble the lescoping
hydraulic, fork

0

1: Identify_ the parts of the
telescoping hydraulic forks

Identify the parts o f the
steering stem assembly

3. Distinguish between a. single
dampening system and a

,double dampening system

4, Describe the operation of the
telescoping hydraulic forks on
compression and rebound

5. List the purposes of the
steering damper

UNIT IV- -REA,R SWING ARM AND' SHOCKS

1. List -, the four major
components. of the rear
suspension system

2: Identify the parts of the rear
swulg arm assembly : ,*

Identify the parts of the shock
absorber assembly

A.

.

Describe the operation of the
rear swing arm suspension
system on compression and
rebound

7)
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.45 TRAINING: What the Worker RELATEI INFORM ION: What the
Should Be* Able to DO Worker S quid Kno

(Psychomotor)
dsia.4.=:- . r

.,,3; (Cog itive)

5. Check and .adjust rear shock.
abtorbers

a

6. Remove, 'check, service, and_
swing,arm assembly

SECT ION F --MECM'AN heAt-ST
UNIT I--KICKS

I

4

Alt

9, Demonstrate the ability to
remove, 'inspect, service, and
replace a pawl ratchet
kickstarter

I

TIN MECHANIS S
RTE S

1. Identify the arts of the pawl,
ratchet kicks arter

2. Describe the
pawl ratchet kickstarter

peration of the

Identify the arts of the full
ratchet kickstarter

Describe the operation of the
full ratchet k ckstarter

5. . Identify the
'lateral engage

6. Describe the
( lateral engage

7. Identify the
quadrant gear

parts of the'
ent kickstarter

o eration -Of the
ent. kickstarter

8. Describe- the o
quadrant gear

,. .

SECTION .P--ELECTRICAL, SYSTEMS
UNIT, I--AC PERMAN,ENT MAGNET. 'G LE PHASE CHARGING SYSTEM

parts of the
ickstarter

eration of the
ickstarter

4

X X

1. Select the com
AC permanent
phase charging

onents of the .
magnet single
system

2. Identify the types of single
phase coil connections

3. Distinguish between the two
types of charging systems'

4. -Diescribe the operation of the
r--Kalf-wave charging system

/

4,5

+.1
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JOB TRAINING: What the Worker RELATED INFORMATION: What the
Should 'Be Able to Do . Worker Should knoyil.

% I

(Psychomotor) (Cognitive }', 6

6.

7.

8.

.

-

5. Describe the dperatioh of the
full -wave charging systehi

4.(

Test DC charging I.-ate

Test alternator charging and
lighting coils output

.Test stator assembly,
rectifiers, and regulators

UNIT 11--AC ELECTROIViAGNETIC THREE PHASE CHARGING SYSTEM

.,
6: Test the AC changing rate ib

7. .Bench test field coils, stator
assembly, and. rectifiers .../.

,
.-

, ti
44"

B. .., Check and adjust voltag.
regulator

a

.1 UNIT III -- BATTERY IGNITION SYSTMS,N
V. Identify''the components of a

),

1. -*1,ect the major components
of the electromagnetic three
phase charging sytem

Identify the types of three
phase ceil connections.

.

..e. i4
43 f*"circuits used in the:,..,

electromagnetic three °`,'tV
11 phase charging system.

"4 Describe the operation of the
alternator

;
5. Describe the 'operation of the

mechanical voltage regulator

battery ignition system

'4. Adjust ignition timing with
dial 'indicator and ohmmeter

1-J

2. telect the types of battery
ignition system designs

3. Match the , types of
r'hulticylinder ignition system

. designs to the correct
operating characteristics



ti

JOB TRAINING: What the Worker RELATED INFORMATION: What the
'Should Be Able to Do, ,' Worker ,Should Khow

4Psychornotor) ' t', . (COgnitive) K

.

--4

5. Adrst ignitionjiming Mth .
-reference marks -' I

.

6.. Chtck ignition
advance with 'ti
tachdmeter

UNIT IV ENERGY TRANSFER IGNITION SYSTEMS
.

timing and
ligh

r .\
1.- .... \ 1 1. Identify' the' 'components of

11
- the energy traansfer ignition

'I .. SYStFM

4

a

1. ,

,,Describe the operation of .thg
energy transfer ignition systemu

.. 1 - .-

, 3. - Distinguish between the
7. 'energy transfer ignition system

And the conventional magneto
ignition system:

' . .

6

t i .

. \ 6

4. "Les an energy,,transfer system %

for ty and grounds-
.

UNIT. V-- CAPACITOR DISCHARG,E '1OKIIT1014 YS-12EMS

. t

1. Dkussthe .advahtages of the
CDI syste,m

. . .

. 2. Identify, the., major
/ . ciortponents.' of , the COI. ,,

sy!tem ,. '
, . .

3., Arrange in, order -the steps.in
the operation .of the COI.

' " -, '- it system '

..
Test exciter and signal coils -...i

-\ .:

II

5. Test ignition cog' ,

.........

or

..

UNIT VI-- ELECTRICAL STARTING SYSTEMS
. -

1. -`j - : 1. List seven components of an'
electrical starting, system

. .
-

2. Describe the operation of the
solenoid

, ,

3. Arrange in order the ?laps in
the operation of the starting

. isystem

.
4.- Describe the operation of the

IP overr.unnihg clutch

xxp 19
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JOB TRAIING: Wh at the Worker
&Auld ,Be Able to 90 4,

(PsYchomotOr) °
de..-.

5. Trace starter circuit on a

wiring diagi-',arn

6. Test marter circuits
Aso

SECTION H- -FUEL SYSTEMS
UNIT I- -SLIDE VALVE CARBURETORS

1. Dikinguish between direct
control and constant velocity
slide valve carburetors,

2. Select the systeMs of a slide
. valve carburetor,

3. Describe the oieration of the
float system

4. Describe ',the operation of the
-starter system

5. Describe the operatibn of the
pilot and intermediate speed
System

RELATE0 INFORMATION: What the' *:

Worker, Should Know
(Cogntive)'.

fr^

6. ''.DesCribe the operation of .the
main system .

.
7. Discuss the / differences in

operation between the two
types of slide valve carburetors

8. Disassemble, service, and.
,rebssemble a slide valve
carburetor

9. . Adjustidle speed and mixture
, on,a, aide, valve carburetor,

SECTION 1--LUBRICAT N SYS1-WS
UNIT I--2-STROKE 01 ECTION SYSTEMS

Identifit the components of
lythe 2-stroke, oil injection

system

2. 'Discuss the designs of oil
injktion systems

,

1.

Discuss oil injok umps

4. List the purposes of check
valves

/
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JOB TRAINING: 'Mat the Worker
Should- Be 'Able, to Do

ksychoinotork

5.. check and 'adjust the injection'
pump control coble

6. an ail injeCtion system

$

1

RELATED INFORMATION': What the
, Worker ShOuld now ,

(Cogrritivel 5

".' SECTION J-iOVERHEAD CAMSHAFTS
.UNiT I-OVERI.IEAD CAMSHAFTS"

67 4 Remove, inspect, and reinstall
an overhead ,tamShaft

Adjust a tensioning device

A

o

L

4 ' I

1. 'Identify -the major components of
the overhead ,,i.:nshaft system

2. ,Select the types of overhead
camshaft. drives

3. Identify the types of tension ers

4. Discust the operatiOn of the
overhead- camshaft system '

1

' 21
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TOOLS

(NOTE: These ,are the\recoMmaixted tools and equipment necessary to complete the jobs
required in these instrPctional aterials.

Hand Tool Assortment:
One potind hammer ball peen
Slip.
Screwdrivers

4' standard-
1 1/2" standard
8" standard
6" standard

Adjustable- wrench
Phillip6s

"
screwdrivern

3 1/2"
8"

3/8" drive reversible rachet
3/8" drive standard socket set
1/4" drive reversible rachet
1/4" drive standard socke,t set
3/8" drive extension bar 3 in.
3/8" drive extension bar 7 1/2 in.
Starter punCh.
Cold chisel -

Combination wrench set 7/16 to 7/8 in.
Universal joint
Operr end wrench set metric
3/8 drive socket set metric'

7

,Other Tools and Equipment.
Safety glasses,
Motorcycle stand or block
Combination wrench set
Vernier caliper
Drain pan
Brake cylinder hone
Hex key .

micrometer'''
Outside micrometer
Bleeder tube

indicatoi'
wrenches

Impact screwver set
Snap 'ring pliers
T handle box wrench, 16 mm
Arbor aess or bench vise
Feeler gauge

-Fiat surface plate
Machinist's steel rule
Calipers
Surface block
Case divider tool
Impact driver

metric

x xv

20

3/8" 'drive phillips
Soft face hammer
Tape. measure
Cleaning pan,
Cleaning brush
Greas0 pan
Hot plate
Thermomelt stick
Plastic hammer

i Parts' washing pan
Pin wrench
Propane torch
Seal driver set
Meter/kilogram torque wrench.
Soft drift
Nipple wrench,
Wheel truing stand
Tire pressure gauge
Bushing driv_er,set
Brass drift
Pry bar
Pliers
Measuring container
Cylinder gauge
Shock absorber compressor
Hydraulic press
Drift punch
V-blocks
Surface plate ,
DC voltmeter
DC ammeter
Test lamp
Full-wave and half-wave rectifier
SCR regulator ,

Ohmmeter
Spark Plug wrench
Ignition' point gauge
Tachometer
Flywheel pullersi
Float level gauge
-0-1" telescogauge

screwdriver socket

0
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MECHANICAL DRUM AND SHOE BF AKE: 8YSY,EMS

UNIT OBJECTIVE

After-mmvpleitiorr-of-this--ttnit,---ttres-tudehr shquld -be able tqgmitch t'he terms_associated
with-mechanical drum and shoe brake systems to the correct definitions and identify the
parts. The student lhould also be able to distinguish between the types of brake systerrirs
dhd demonstrate the ability to disassemble, inspect, and reassemble a cern and shoe brake
unit. This' knovy,,led0 will be evidenced through demonStration and by scoring eighty -five
percent on the unit test.

ti SPECIFIC 'OBJECTIVES

After completion of this unit, the student should be able to:

1. Match terms associated with mechanical drum and shoe brake systems to
the correitt definitions.

2. Identify the parts of a me hanical drum and shoe brake system.

3. Identify the types of drum and shoe brake systems.

4. Name the most frequtnt 'utilization of the, single and double leading shoe
systems

Distinguish between the ty es of brake 'systems.

6 Demo'n-strate the ability to di assemble, inspect, and reassemble a drum apd
shoe brake unit

26
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MECHANICAL DRUM` AND SHOE BRAKE 'SYSTEMS
UNIT I

( It

SUGGESTED ACTIVITIES

I. Instr4ctor:

A. Provide student, with objective sheet.

8. Provide student with information, assignment,. and job sheets.
.410.

C. Make transparencies. 4IP

D. Discuss unit and specific objectives%

4

,

E. Discuss information and assignment sheets.

F. Derrionstra,te and discuss the procedure outlined in -the job sheet.

G.' give test. '110

II. Student:

A. lead objective sheet.

B. Study information sheet.

C. Complete assignment and job sheets.

D. Complete activitiesassigned by instr r. J

E. Take test,

INSTRUCTIONAL MATERIALS

I. Included Iri" this unit:

A. Objective sheet

B. Information+ sheet

M 3-t,

4

... . C. Transp *ncy masters ,

S . ,.. .

_....t.,..7 . 1. : TM 1-Meaanical Drum anct Sf:ioe Brake System Part's

'-'444bi. TM 2--Single Leading Shoe' Brake System ',.
t

3. TM 3?-Double Leading Shoe ake System . .. lo

S

41,

27
4 4,

0
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61, D. ssignment sheets l

Assignment Sheet #1--Ident4 Brake Parts

:2. Assignment Sheet #2--Match Terms and Definitions

E Job Sheet #1--Disagsemble, Inspect, and Reassemble a Drum and Shoe Brake
Unit

F. Test

G. Answers to test

II: Aeferences:
. ,

. A. Chilton's New Motorcycle Trdubleshooting Guide. Radnols, Pennsylvania:
Chilton Book Co.,. 1973.

B. Honda Service Manuals. Honda Motor Co., Ltd.

C. Motorcycle Systems Training Mandals. Kawasaki Motors Corp.

D. Suzuki Service Manuals. Suzuki Motor Co., Ltd.

4

"
S

. 28

a
lo

'0
I



MECHANICAL DRUM AND SHOE BRAKE SYSTEMS
UNIT I

INFORMATION SHEET

I. Terms and definitions

M 5-A.

A. Drum--Housing that rotates ,mound the brake assembty providing a smooth
surface foL the brake shoes to contact and produce the braking action

B. Brake actuating cam--Eccentric bin that causes a spreading action of the
brake shoes when rotated .

stg,

C. 'Brake shoes Arched metal pieces that have the friction material bonded
to them

e. Backing plate--Rigid plate anchored to the vehicle frame upon which the
brake shoes and other parts are mounted

E. 'Brake shoe pivot--Steel shaft or pin which acts asfiotation point for brake
,

shoes when activated

F. Self- actuation Tendency of the turninIdrum to grip and pull thd leading
shoe into contact.., L

: -

G. Leading shoe--Brake shoe which is mounted so that its pivot boil is at
.

""". '; the bottom of rotation as the wheel rolls forward. /

H. Single 'leading shoe systerriBiake unit containing one actuating cam, one
pivot, one leading shoe:and one trailing Shoe i
(NOTE:. This system is most often found on the rear wheel' ,brake.)

. ,,

I I. Double leading shoe system Brake unit containing two actuating cams, two
pivots, and two .leading shoes

H. Parts of mechanical drum and shOe brake system (Transparene 1)
.

A. 'Drum

." Shoes

C. Brake tam

D. Cam lever

E. Return springS

F. Corot we*

.29..
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INFORMATION SHEET

G. Cam lever connecting rod,

H. Cooling air-vents

I. Backing plate

J.' Pivot pin

K. Hand lever

L. Foot pedal

M. Rear brake, rod 7
III. Types of drum and she brake systems (Transparencies 2 and 3)

A. Single leading shoe brake system '

B. Double leading shoe brake system

IV. Utilization of single and double leading shoe 'systems

A, Single leading shoe type2Reer wheel

(NOTE: It is also found on the front
4r off the rogd. rpotorcycles.f

B. Double Leading shoe type--Front wheel

wheels of many lightweight, racing

V. Operation of types of'brake strstems.

A. Single leading shoe (Transparency 2)

ht.

1. Pressure is applied to brake hand lever or foot pedal

a. Single cam is rotated

,b. Shoes spread by rotating cam

c. Shoes fqiiied'atiainst drum creating friction

2, Leading shoe receives added boost from "self- actuation" principle

3 Trailing shoe braking force generated by force of cam alone .

4. Friction between brake shoes and brake drum provides stoppinir
force

30
ao
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M z 7-A

INFORWATION SHAT

B. Double leading shoe (Transparency 3)

1. Pressure is appited to brake hand lever or foot pedal

a. Cams, connected by connecting rod, are rotate& together

b., One shoe spread by each cam

c. Shoes forced against drum ,creating friction

2. Both sides receive added, boost from "self-actuation" principle

3. Both fire leading shoes, and net braking force is greatly. increased

4. Friction between brakeishoes and brake drum provides stopping
force

- 4 .

1

4a.

31
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11,

CONTROL CABLE

REAR BRAKE ROD

4,

r

0/4

. ,Mechanical Drum and Shoe
Brak-d System Parts

*)PIVOT PIN
BRAKE CAM

RETURN
'SPRINGS

Pra.

BACKING PLATE

Wiz

.

SHOES °

'BRAKE CAM

32

AIR VNTS

M

,CAM LEVER _

CAM LEVER
cONftECTING.,

,rf ROD

CAM LEVER

TM -1

A



Single leading'Shoe-Brake System

CAM

M 11-A

I

PIVOT

PIVOTS
, BACKING PLATE

CAM ACTUATION LEVER

44,

SHOE
SPRINGS

s

33
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DRUM

TM-2
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a

,

Double leading Shoe
[Woke Systein .

..
CONNECTING LINKAGE

C
CAMS

CAM
ACTUATING

LEVERS

II

BACKING PLATE'

SPRINGS

..--)

.
1-a

. 34

SHOES
DRUM
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MECHANICAL ()RUM AND SHOE , BRAKE SYSTEMS
UNIT I

;ASSIGNMENT SHEET #1--IDENTIFY BRAKE PARTS
.

From the illustration identify each part of the mechanical gum and shoe brake system.

36
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;MECHANICAL DRUM AND SHOE BRAKE SYSTEMS
,4 UNIT r

ASSIGNMENT SHEET #2- -MATCH TERMS AND DEFINITIONS

Match the teims on the right to .the correct definitions.
*

q. -Rigid plate . anchored to the vehicle. ' 1. Brake shoes
' frame upon which the brake shoes and

other parts are mounted -...
, 2. Brake actuating

cam
b. Brake shoe which is mounted so that its , /

pivot point is-cat the bottom of natation 3. ,, Drum .
as the wheel roll's forward . .

c. Tendency of the turning drum to grip
end pull the leading shoe into contact

4. Backing plate

5. Leading shpe

d. Brake unit containing twy actuating- 6. Brake shoe
cams, two pivots, and two leading shoes pivot

e. Eccentric pin that causes a spreading
action of the brake shoes When,rotated

f. Brake,unit containing one actuating cam,
one pivot, one .leading 'shoe, and one
trailing shoe

g7 Steel shaft or,pin which acts as rotation
point for brake shoes when activated

h. Arched metal pieces that have the
friction material bonded to them ,a.

1. Housing that rotates around the brake
assembly providing a smooth surface for
the brake shoes to contact and produge
the braking action

37

7. Single leading
shoe system

a

Double leading ,
oe system

9. Self-ktuation

es

4

e



MECHANICAL DRUM AND SHOE BRAKE SYSTEMS
/. UNIT I

ANSWERS TO ASSIGNMENT SHEETS

Assignment Sheet #1 //
.4

/1. Pivot pin

2. Backing' plate

3. Cam lever
....

4. Cam leve'r connecting rod

5. Cooling air vents

6. Brake cam

7. Shoes

8. Drum,
..

9. Return springs

10. Foot, pedal

1'1. Control cable

12. "Hand lever

13. Rear brake rod

Assignment Sheet #r

a, 4

b. 5

c. 9

d. 8

e. 2

1 ,%

f.' 7

g. 6

h. 1

i. 3

38
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IACHANICAL DRUM AND SHOE BRAKE SYSTEMS
UNIT I -

JOB SHEET #1--DISASSEMBLE, INSPECT, AND REASSEMBLE
"A DRUM AND, SHOE BRAKE UNIT

or

I. Tools and materials

A. Safety glasses

B. Motorcycle stand or blocks

C.. Metric wrench set

D. Hand tool aesoctrnent

E. Vernier caliper or other suitable measuring instrument

°F. Appropriate service manual

II. Procedure

A. Raise and support front of cycle an motorcycle stand .or bloclq

B. Disconnect brake cable

C. Disconnect speedometer cable, if used' s

D. Remove brake 'backing plate anchor arm, if used

E. Remove the U shaped a:11), holders.

F. Remove wheel axleand spacers

G. Remove wheel and brake assembly

H. Separate backing plate and attached components from brake drum

I. Remove cam levers and connecting rod ,

J. Remove the return springs and shoes by folding the shoes inward

R. Remove brake. cams

L. Check cams for thfickness and for bent or warped conditions

M. Check return springs fot length and tension

N. , Inspect brake drum for scoring or distOrtion

33
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JOB SHEET #1

0. Measure brake drum kr' wear and out-of-round
,

P. Inspect brake lining 'foe scoring or glazing

Q. Measure lining' thickness

Ile

.

R. Compare all measurements with standard specification,s using appropriate.. service manual

,S. Reassemble brake unit
,

. T. Reinstall wheel and brake unit on motorcycle

(NOTE: Be certain backing plate anchor is engaged or securely bolted to
cycle.)

, ..
U. Adjust brake -cable to obtain proper hand lever free play as described in

IP

I.

appropriate service manual

/

e

.4

,

,. ;

de

)

,

4 'f.,,
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MECHANICAL DRUM AND SHOEBRAKE SYSTEMS
_ UNIT I

.0
TEST-

''''1,4 i .. . It
1. Match the terms on the 'right to the corrett illifinitions.

I .
a. Eccentric pin that causes a spreading 1. Brake shoe

action of the brake shoes when rotated pivot
. . ,

b. Rig plate, anchored to the veNcle 2. Druni t'
fray pow which the &rake shoes and
other parts are mounted Y. Brqke shoes

c_c. Brake shoe whi is mounted so .that its . 4. Double leading
pivot point is he biattom of rotation shoe; system
as the wheel Is forward

' 110..0, Brake actuating
cl. Brake unit con fining two wsting cam ,

...

cams, two pivots, and twd.leadinoet
, B.. Self-ac

--e, Ho.using that rotates around the brake
i

assembly providirtg a smooth 'surfacefqr 7. Backing; plate.
the brake shOes toontactantlroduce
the braking action . - ,g.. . - Leading shoe
1 .. . .

f. Arched metal' pieces that have ,he 9. Sings. leading
frictiob material bondedie them shoe system

g. .Steel shaft or pin which, acts' as rotation -

le

.-

-point for brake shoes when activated
4

.h Brake-unit containing one actuating cam.
pivot, one leading 'shoe; and one

1 1000

t
i. Teridency of the turning drum to

and, pull the leading shoe Into/contact

, I,

.
41
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2. , Identify the parts of a mechanical 'drum and shoe brake system.
,

a. _m) L .
<

,
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3.: Identify the, types of drum and shoe brake systems.

a. b/s.

4. Name the most frequent iitifizati-on of the single and uble leading shoe systems.

a. Single leading shoe

b. Double leading shoe type--
. -

Distinguish between the types of brake systems by placing an "X" next to the
operational .deicriptions of the double leading, shoe system.

aa

'a.

1) Preisure is applied' to brake hand lever or foot pedal

it i .. / a) Single cam is rotated
,.-, I

... t b) Shoes spread by rotating cam a.

T.-cs- *-
c I Shoes feed against drum creating feiction

# . .
2) Leading shoe receives added boost from "self-actuation" principle

.' i . 3) Trailing shoe braking force generated by force of cam alone

. . = 4') Friction_ between brake shoes and brake drum provides stopping
force '

b.

Pressure is applied to brake, hand lever or foot pedal

arilt connected by connecting rod, are rotated together



26-A

r

2)

3)

4)

.

-t.
b) One shoe spread by each cam

c) Shoes forced against drum creating friction

Both sides receive. added boost from "self-actuation''

'Both areteading sheesdand net braking force is greati#

Friction between brake shoes and brake drum provides
force .

6. Demonstrate the ability jo disassemble, inspect, and'reassemble a drum

e.

t

brake unit.

(NOTE: If this activity has not been accomplished prior to the test,

principle

increased

stopping

and shoe

ask your
instructor when it should be completed.

p

4.

I.

v

0

t

19 A

,M,N1

d

lit '
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MECHANICAL DRUM AND SHOE BRAKE SYSTEMS
-UNIT I

0
ANSWERS TO TEST

1. a. 5

b. 7

0C. 8

d. 4

e.. 2

2. a. -Hand lever

f. 3

g. 1 , -

h. 9

6

b. Control cable

c. Foot pgdal, .?

d. Rear brake rod
.

e., Return springs

f. Brake cam

g. 'Qivot pin

h. Backing plate,
4

i. Cam lever

,
j. Cam lever connecting -rod 4

4

.
k.. Cooling air vents

I. Shoes

p

m. - Drum

t 3. a. Double -leading shoe brake system

b. Single leading shoe brake system

4. a. hear wheel

b. Front wheel

b. ,

6. Perrmance skill 'evaluated to the' satis

4 5
.

1

of th6 instructor

0

A

C

4.

4

. I I
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HYDRAULIC DISC BRAKE SYSTEMS
. ..7UNITS1 I

4111

6 .9

- UNIT OBJECTIVE'Ll

M. 29-A

,
After completion of this unit, the student should be Able to matck terms associated with
hydraulic disc brake systems to the correct definitions, list the advantages of this system,
name the main parts of,the hydraulic disc brake system, and describe the operations of
the master cylinder °and the br'ake calipers. The student should also be able to remove,
inspect, and,replace master cyllnder and a brake caliper, demonstrate the proper procedure
for bleeding the hy raulic disc brake system, and inspect and check the brake disc. This
knowledge vlollAtNevidenced through demonstration and by scoring eighty-five percent
on the unit test..

4,
-IF 4

SPECIFIC tIBACTIVES

410 b
G

After completion of this unit, the student shi....11d be able to

1. Match terms associated with hydraulic disc brake systems to the correct
definitions.

2 List the advantages of the hydriulic disc brake system
, .

3 Name flit main parts of the hydraulic disc brake system.

4 Identify the parts of the master cylinder.
.

Identify the parti of the brake caliper,
fob

6 Discuss the scare and handling or-hydraulic brake fluid
4

7 Describe the operation of the master cylinder

8 Describe the operation of the brake caliper a

9 Demonstrate the ability to

a Remove, disassemble,lspect, reassemble, and replace a ,master
cylinder

b Remove, disassemble,' inspect, and reassemble a brake caliper.

c Bleed the bycfrau lic d4sc brake system.
4

d Inspect and check the brake disc

4C



HYDRAULX,DISC BRAKE SYSTEMS
UNIT II

SU-GGIESTED ACTIVITIES-

I. Instructor:

A. Provide student with objective sheet.

B. Provide student with information, assignment, and job

C. Make tran'sparencies.
- ,

D. Discuss unit and specific objectives.

E. Discuss information and assignment sheets.

M 31-A

t

eets.
4

P4. Demonstrate and discuss the procedures outlined in the job sheets.

Ili

G. Give test.

II. Student:

A. Read objective sheet.

B. Study information sheet.

C. Complete assignment and job sheets.

D. Complete activities assigned by instructor.

5. Take test.

INSTRUCTIONAL MATERIALS

CI)

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

1. TM 1--Parts of Hydraulic Dise Brake System
A

2. TM 2--Parts of Master Cylinder

I



32 -A

3. TM 3--Parts of Brake Caliper

4, TM 4--Operation of Master Cylinder -Brake Application

5. TM 5--Operation of Master Cylinder-Brake Release

67 TM 6--Brake Caliper Application-First Stage

7. TM 7--Brake OPper Application- Second Stage and at Rest

Position

. Assignment sheets

1. Assignment Sheet #1--Identify the Master Cylinder Parts

2. Assignnient Sheet #2--Identify the Brake Caliper PartS

E. Answer! to -assignment sheets

F Job sheets

1. Job Sheet. #1--Remove, Disassemble, Inspect, Reassemble, and
Replace a Master Cylindir

2. Job Sheet #2--Remove, Disassemble, Inspect, and Reassemble a -
Brake Caliper

. 3. Job Sheet #3--Bleed the Hydraulic Disc Brake System

4. Job_Sheet #4--Inspect and Chetck the Brake Disc

G. Test

H. Answers to test

II. References.

A: . Honda 750 Service Manual. -Honda Motor Co., Ltd.

B. Motorcycle Systems Training. Manual. Kawasaki Motors Corp., 1933.

d. Suzuki Service Manual. Suzuki Motor Co., Ltd., 1/73.

D. Kawasaki 500 Service Manual. Kawasaki, Motors Corp.

E Chilton's New Motorcycle Troubleshooting Guide. Ratinor, Pennsylvania:
Chilton Book Co_ 1973.

F. Chilton's Repair and Tune-Up Quick for the Harley-Davidson, Radnor,
Pennsylvania: Chilton Book Co., 1973.

48
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HYDRAULIC DISC BRAKE SYSTEMS

UNIT H,

I. Terms and definitions

INFORMATION SHEET

M 33A

am,

A. Disc brakes--Braking system utilizing a caliper'which compresses brake-pads
against a circular disc

B. -Hydraulic pressure-Force exerted by a fluid as a result of an attempt to
compress the fluid

"E.

C. Force multiplication--Basic principle of hydraulics Lzhereby the force applied
to pressurize a fluid is increased in direct proportion to the difference in
surface area of the two pistons

(NOTE: This is calculated by using the formula, F = P'x A.)

D. Friction Resistance to. relative movement between two bodies in 'contact

E. Brake fluid-Special fluid containing either a glycol or silicone base that
is used in hydraulic brake systems II

F. Noncompressible-dasic property of fluids which` means they cannot be
reduced in v.olume by pressure

,CCI Boiling point Temperature at which fluids begin to vaporize

H. Brake lining glaze--Hard slick finish that forms on brake lining due to heat
and friction

Brake fade Condition caused by heat or moisture that decreases friction
and the resulting braking, power of the system

J. Brake bleeding Process of -expelling air from the hydraulic system

II. Advantages of hydraulic disc brake system _

A. Minimum brake fade due to greater heat dissipation

B. Greater bl-aking power

-C. Greater reliability

D Self-adjusting

E. Easier to inspect for lining wear

0
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i
-INFORMATION SHEET

III. Main parts of hydraulic disc brake system (Transparency 1)

A. Master cylinder

B. Brake hoses or lines

C. -Caliper and pad assembly
,

D. Brake disc

IV. Parts of master cyilin

A. Master cylinder

B. Cylinder cap

C. Plate

D. Diaphragm

.

E. Dust seal retainer

F. Dust seal

G. Snap ring

11.4 Piston stop plate

l:---- Secondary cup

J. Piston

K. Primary cup

L. Return spring

M. Check valve

N. Brake lever

0. Lever adjusting bolt

P Mounting bracket

Q. Hoek and fittings

.s

0

V. Parts of, brake caliper (Transparency 3) .

A. laiiper body' halves

B. Caliper holder

a

.
. 5p

4
A

v ,-- IN........

i

f

I

f

$

4
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INFORMATION SHEET

C. Caliper seal ring

0. Pads

E.. Dust seal retainer

F. Dust seal

G. Hydraulic piston

H. Pistofl seal

I. Bleeder valve

J. Bleeder valve cap

K. Caliper axle or shaft

saw..
L. Caliper mounting bolts

M. Dust seals, caliper axle

N. ; Brake disc

VI. Care and handling of hydraulic brake fluid
..

.A. Keep hydraulic brake fluid clean and free of moisture

(OTE: Dirt or o her abrasive materials can (core the piston and cytinder\I
surfaces, and wate in the fluid will !Oliver the boiling point of4 the fluid
to a dangerous level.)

r

M 35-A

4

B. Do not mix hydraulic brake fluids having different bases

(NOTE: Most hydraulic disc brake systems use a glycol base fluid.)

C. Db not -rguse old brake, fluid

(NOTE: (ch fluid may be Contaminated and harmful to the system.)

D. Do not spill brake fluid on painted surfaces qr gauges

(NOTE: The fluid will remove paint and will damage gauge lenses.)

VII.' :Operation of master cylinder (Transparencies 4 and 5)

A. Operator compresses brake lever

1. Piston and primary, and secondary cups move inward

51,
4
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t.

4

'INFORMATION SHEET

2. Fluid is trapped and pressurized as cups seal off eeturn port
.

3. Fluid under pressure is fOrced through check valve .and brake lines
to the caliper

4. Return spring in master cylinder'is being compressed throUghdeut

this operation

B. Operator releases brake lever

1. Piston and cups are pushed back by compressed return spring

2. Piston moves bac faster than fluid returns from caliper creating
a void in front f piston

3. Void in front of secondary cup is filled by

a.
KFluid

flowing in from reservoir

b. Fluid from tbehind piston i,lowing through small hctles -in
- piston past primary cup e

4. Fluid returning from caliper

a. Passes check valve

b. Passes through return port to reservoir

- it
VIII. Operation of brake caliper (Transparencies 6 and 7)

A. Operator compresses brake lever

1. Fluid under pressure pushes piston and applies force to pad

2. Piston movement causes seal to deform slightly .

3. Blake pad 'contacts brake disc

a. Caliper body reacts by sliding on caliper axle'

b. Caliper's sliding action pulls second pad into contact with
brake disc 4110

c. Brake disc is clamped between pads to_create braking friction

52



Ir4FORMATION,SHEET

B. Operator releases brake lever

1. Fluid pressure is eliminated

2. Deflected piston seal returns t9 shape
A

a. Pulls piston b-ack

b. Discontinues squeezing action of pads on disc 6

(NOTE: As pad wears, the piston slips past the seal and is
not pulled back to the original position thus eliminating the
need for periodic adjustmena

4

53
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*

v
'pr )

s.
M - 39-A
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Parts of Hydraulic Disc Brake Systerno

MASTER CYLINDER
.

4

.,

v
il

. ,

. .
i.

CALIPER AICID
PAD ASSEMBLY

BRAKE HOSE OR LINE

BRAKE DISC

I
5 et

r

4

91,

s

k

if

(

%\_.--zz-
,

. . .

t. ..

TM -, 1
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st r

a

r,

'1

.
e

7 ,PIS

SECONDARY, CU

of Maiter.Cylirideiv

-44

-
CH ELK. VAL

1 .

.

RETURN sgusIg
PIPMARY, CUP-.

sia i PISTON STZPILATE-
-. SNA7- RING-

-DUST SEAL
DUST-,SEAL

'RETAINER vcita.'4.,1
. .

-.47H-

IL ilk .

1

4.

4 Pe.

I

.
111,

CYLINDER CAP

PiATE

- DIAPHRAGM
MASTER CYLINDER BODY

MOUNTING BRACKET-,

.

HOSE AND FIT*NGS

A3RikKE LEVER

5$

^
LEVER ADJOSTING,Bblf,',.,'

s

ti
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Parts of A Brake Caliper

. DUST SEALS, CAtiPER AXLE

CALIPER.
BODY HALF:

. 46tLIPER
SEAL' RING

. RAD

'

P

s

4,

CALIPER HOLDER

M 43-A

DUST SEAL, CALIPER AXLE

CALIPER MOUNTING
4=OLTS

CALIPER` AXLE
OR SHAFT

.1 I

DUST SEAL RETAINER

DUST SEAL
tr

HORAULIC 'PISTON.-

PISTON SEAL

CALIZBODY

EtLEEiikER VALVE

BLEEDER VA&VE CAP

..ec;
I

I TM-3



M 45-A

IP Operation of Master,COinder Brake Application

rir

MASTER
CYLW ER

e

e` 4

.

V

a.

SUPPLY PORT

PRESSURE
RELIEF PORT

RETURN SECONDARY
SPRING PRIMARY CUP -cup.

461,

CHECK VALVE

0

5

11,

TM-4



M 47-A

-Operation of Master Cylinder Brake Re eas11.,

2.
FLUID FLOWING.
4 PAST POMARY

CUP

r--..0!,sor.-airesr-m?'"7-'111.r"7"

.

1. PISTON RETURNING

a

2.
FLUID RETURNING
FROM CALIPER
PAST
CHECK VALVE

6

4

ft

-3. PISTON' HEAD IN.LET PORTS

-- F,94,1775"
.

ti

it

3. EXCESS FLUID.
RETURNING TO RESERVOIR
THROUGH RETURN PORT

6

59

4

PISTON -FU'LL\ifsRTURNED

TM-5
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Brake Caliper ,A
.
pp

...

lication
,c., i FIRST STAGE

8 , a

- CALIPER BODY

Ai&

ARPLIED

14 - 49-A-

THE PRESSURIZED FLUID FORCES THE
PISTON TO MOVE, PUSHING' P.AD
AAINST THE _RISC.

CALIPER PISTON SEALS
t

UNAPPLIED

t '.17v1=6



Brake Caliper Application
SECOND STAGE AND AT REST POSITION

1 I
..

PAD -r

DISC
(STATIONARY)

. REST POSITION -

BOTH PADS ARE BACK AWAY FROM DISC;
NO PRESSURE IS ACTING ON PISTON.

Ile

DISC
CALIPER BODY

SEAL .

M .51-A

SECOND STAGE -

THE PRESSURIZED FLUID CONTPIUES
TO PUSH ON THE PISTON, PULLING
THE CALIPER ,BODY TOWARD THE
PISTON UNII6PAD "B" CONTACTS.
THE DISC.

FLUID I4LET ;

a.

7: SEAL

PAD

61

41.

TM-7
4



HYDRAULIC DISC BRAKE' SYSTOW
UNIT II

ASSIGNMENT SHEET W1--IDENTIFY THE .MASTER CYLINDER PARTS

Identify each\ of the labelged isarts correctly by

tr

M 53-A

di-

writing ?the name 'in the'space provided.

10.

1 1 .

12.

13.

14.

le'

4

15. .

2.

9.

. ,
3. 11:

4.* 12.

5.
1

6. h 14.

7. 15.

8. 16.

4 .62
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M 55-A

1

. -
HYDRAULIC DISC BRAKE SYSTEMS

UNITIl

ASSIGNMENT SHEET #2--IDENTIFY THE BRAKE CALIPER PARTS

Identify each of the labeled parts correctly by writing the name in the space provided.

2.

3.

4.

5

6.

4

3.

.
10.

8.
10.

7.

11.

7.

8.

;10.

1411-
r)

0



Assignment Sheet #1

st

M

HYDRAULIC DISC BRAKE SYSTEMS\ \
UNIT II

ANSWERS TO ASSIGNMENT SHEETS

1. Dust seal retainer

2. Dust seal

3. Snap ring

4. Piston stop plate.

. .5. Piston

-6. Secondary cup

Primary cup.

8. Return spring

Assignment Sheet #2

1. Bleeder valve,cap

2. Bleeder valve

3. Caliper body halves

4. Piston seal

5. , Hydraulic piston

-6. p Dust seal

O

64

9. Check valve

10. Cylinder cap

11. Plate
.

-12:. Diaphragm

13. 'Mounting br.acket

) i4. Hose and fittings,

15. Lever adjusting bolt

16. take lever
,

7. Caliper mqunting bolt

8: Caliper holder

9. Pads

10., Dust seals, caliper axle

11. Caliper a#le or shaft

4,

4
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HYDRAULIC DISC BRAKE SYSTEMS
UNIT II

JOB SHEET #1--REMOVE, D,ISASSEMBLE, INSPECT,
REASSEMBLE, AND REPLADt A MASTER CYLINDER

;

I. Tools and materials

. Safety glasses

B. Metric combination wrench set

C. Hand tool assortment

D. brain pan

E. Brake cylinder hone

F. New hydraulic brake fluid

G. Appropriate service manual,

H.. New replacement parts

II. Procedure

A. Remove the brake light switch from matter cylinder, if so' equipped

11,

...

1,)/1 59-A '

B. Discobriect hydraulic brake lln'e from. master cylinder

C. Catch brake fluid in drain pan
ve-

.- (NOTE: Be sure to protect paint and other partstriith a shop cloth.)

D. Remove master cylinder mounting bolts

E. Remove cylinder from motorcycle for disassembly at workbench

F. Empty eeliaining brae fluid into drain pan

G. Disassemble master cylinder

1. Remove the rake lever

2. Remove the dust boot stopper, boot plate, and boot

3. Remove the snap ring using suitable snap ring- pliers

4. Withdraw1the piston stop plate, piston and seccrdary cup, primary
cup, return spring, and check Valve

65

141b,



JOB SHEET #1

5. Was all parts in new brake fluid

(NOTE: Never use gasoline or petroleum sto wash parts because
the rubber parts can be damaged.)

H. Inspect all parts, especially the master -cylinder' bore
o

. _

I. Lightly hone master cylinder bore to remove minor scratches or other
imperfections -

(NOTE: Be sure to clean cylinder bore area thoroughly after honing.)

J. Check diartleter of bore

(NOTE: Compare with service .manual specifications.)

K. ' Inspect piston for scratches or wear

L. Reassemble master cylinder-using.new parts as'necessary in the following
order:

1. Check valve

2. Return spring r

3. Primary cup with lip facing outlet part of cylirtder body

(NOTE: Be esi5eciallyocareful when installing the primary cup.)

4. Piston and secondaN cup

5. Stop ,plate

6. Snap rink

7. Dust boot

8. Boot plate

9. Boot stopper

a

(NOTE: Usually all internal parts are 'replaced, often,a standa-rd repair kit
can be obtained.)

M. Coat all internal parts especia4primary and secondary cups with new,
clean brake fluid

F
N. Remc5'unt the master cylinder to the motorcycle and connect the bicake

line and the brake light switch

0. Fill reservoir with new, clean fluid



HYDRAULIC DISC BRAKE SYSTEMS
UNIT II

JOB SHEET. #2--REMOVE, DISASSEMBLE, INSPECT,
AND REASSEMBLE A BRAKE CALIPER '

I. Tools ai materials

A. Safety glasses

B. Metric combination wrenches and hex keys

Hand tool assortment

D. Drain pan

E. Inside micrometer

F. Outside micrometer

G. New hydraulic brake fluid

H.1 Axle grease

I. Brake pad grease

J. Appropriate service manual

K. New replacement, parts

II. Procedure

M 61-A

-A. Disconnect brake line from caliper body, and catch fruid in drain pan

B. Remove caliper mounting bolts

C. Remove -the caliper assembly from mounting

D. Disassern le the c&ipar

Unscrew the caliper .axle bOlts and separate the caliper bodies

2. Remove the brake pads

.3. Remove the pisnr1 boot and piston

(NOTE: The piston can be removed by using compreised aiand
by caFefully applying pressure into the brake- line opening.)

6

r.
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JOB SHEET #2.

,A{
4. Wash all parts, excel the pads, in clean brake fluid.

(NOTE:" Never. use gasoline or petroleum to wash parts because
the rubber parts can be damaged.)

E. Inspect and ,measure the caliper, piston bore

F. Inspect and measure the piston

G. Inspect pads and wear limit marking on the pads

(NOTE: ,The wear limit marking is usually a line marked on the
circumference of the pad.)

H. Reassemble the calipers

1. Install piston seal in caliper body, using plenty of brake fluid
on the seal and inner surface of the cylinder

(NOTE: Be sure piston seal is.not twisted in its groove.)

2. Coat' the piston with brake fluid and push it slowly into the
cylinder

,

(NOTE: Be careful not to damage the piston seal.)

3. Apply special pad grease to the outer circumference and back
side of pads

6
(NOTE:' Never put grease on disc side of pad.)

4. Install pads into4aliper body halves

5. Apply axle grease 4o caliper axles and reinstall axles using new
dust seals and o!rings

I. Reinstall caliper assembly on rnotorcyclb, torquing all bolts to specifications

J. Reconnect brake line

68.-
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. Nit lb) .,..-.,HYDRAULIC biSC BRAKt SYSTEIVIk
- 'UNIT II ,

N. b
JOB SHQ,fT ,#3-BLtED THE flYbRAUL1C DISC BRAKE SYSTEM

t
M 63-A

I. Toolsent1 materpals_

, Safety glasses
.

New hydraulicsbrak uld

C. Metric wrench to fit- bleeder wive .
D. Bleeder tube

(NOT. A transpare4 tube is best becau6 air tub es can be observed
during the bleeding process.)

4

,
E. Clean container p'ar'tially filled

. *II, Procedure

A. Fill master cylinder, with new

B4 Connect bleeder tube to .b1

C.- Submerge other. end of

Build up' pressure in hyd aultcj

with clean brake flUid

brake fluid (lir
eder valven calipqr

Into eartiallY filled tiOntainer of fluid,
4- . .

system by dire hand lever rapidly

6

'4.
,.E,

several 'times and bolding the lever
. -.

..While holding pressure on the leaer, open the Wader yalw; but 1/2 tfirn
iFigure 1).

. 1

F. Men- handle, goes down, hold it down until bleeder screw, is closed
. 111.

.., 4...... . .

FIGURE 1

4*.
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,. JOB SH #3
---1

O

-
,:,.Pf

4I
.

G. Repeat pumping Op hydraull

/* valve until all air has be
ressItte, while opening and closing t Leeder,
elied

(NOTE: Check fluid level ouin master cylinder frequently throught bleeding
rS prOcess.)-

H. Tighten' bleeder valite

1..4'43emove hose

J. ,- Install bleeder_ valve dust cap

K. Check fluid level in 'master cylinder and fill to proper level

:

70
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HYDRAULIC,,DISC 'BRAK'E SYSTEMS
UNIT II.

6, JOB ST-IEET #4--INSPECT AND CHECK THE eRAKEr'iDISC-

_4,
I. Tools ,and majerials

. (41
A. Safety glaisses

B. Motorcycle stand or blocks

C. -0" 1" micrometer

E. Di;) indicator

E. Appropriate service manual

PrbcedUre .

A. Raise front wheel of motorcycle using stand or blocks

'B. Inspect friction surface of,disc for wear and scoring

t.

M 65-A

t
r-

4

C. Measure thicknesg'of disc on the worn portion with miCrometert. and
`coffipare,readings with specifications, in service' manual '(Figure 1)

(NOTE: Take measurements 1/2" to';1" from., outer N.:tile-at se'eral points
around the-

ck riunotjt ol disc (Figure 2r
/-

FIGURE 1

I '

tt

,71,
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I

4

. JOB SHEET #4
. /
.0, 2

Mount dial indicator so that contact button contacts the
outermost 'ellge: of the disc i. .

. a ..

2. ' Pregod the dial' indicator . ---,
, . .),c

Set scale to 0" '
\ _

, ,
Rotate front:WhOel artd'disc slowly i'

5.

OP

Observe vital runout of -disc 2 f .. . i,
. ' f)

6. Compare readings with specifications in service manual:.
1 4

11
. I r\i's

(NOTE: If runout is excessive, determIn first thlt ithe wheel
bearings. and axle are not at fault.) r.'- . t ,

,= " , . A,
.

'

0.

I

4

O.

7

\
;

,
f
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ftDRAULIC DISC BRAKE' SYSTEMS`
UNIT II

'TEST

M 67-A

4 II

#1.- I

1, Match the terms on the light to the correct definitions. -
v'-a

a. .Condition caused In heat or moisture 1'. Disc brtakes -

that decreases friction aid the resulting
. braking poWer of the system '.2. Friction

... ,,, b. Hard slick finish that forms on brake ' 3.. Force . '4

e lining due to heat and friction
'... . multiplication

i
' c. Temperature at which .fluids begin -lo 4. Brake Pining

... .
vaporize . . '-' glaze , i

4 i5
C

d. Resistance JO relative movement '''', 5. Noncompressibler.between two 'bodies it contact
. 62 Brake bleeding -r

. .

e. Braking system utilizing acaliper,whiph .
s

* . -compresses brake padsag:ai(r2st a circular
disc .. 4. . -`

sic prOpehy of flUids which means
gtey cannot b4 reduced 'in Voluirne by
pressure

.
Basi,o...,plinciple of hyttrailics -whereby
the foe apptitt to presstmize.-4.% 's

e. intreaiec inl direct propPrtion 'To -ttn
.scifference in surface area Of the two

.

pistons _
.
...

7.,

8..
.

Boiling point

Brake. fade

OS

11

h. Process or .expelling air from. the ,
- .

. , bycrraulir systbm b.. 0

. I
-

2. List the advantages of *
. hydraulic disc brake ,°system. .

: ? '

.. 1 %.
. A e

4( b., ',

*

A.

7 9t

,





elf/

5. Identify the parts of the brake caliper.

m.

4'

V '

C.

e.

.f.r
9.

A

gm.

n.

Disaq the, care and handling of IredrauliC'brake fluid.

.

M 69-A

4

._

I

4



a

4

7. 4 Describe the opiration of the master cylinder.
a

9

.

N

0 r,
Describe ,the pperatton of the brake caliper.

c

.

ID

...

a

I

a

Demonstrate the ability to:

a.
, a

Remove, disassemble, inspect, reassemble; and replace a mar cylinder.
.-

b. Remove, disassemble, inspect, and reassemble a' brake caliper.

.. Bleed the hydraulic disc brake system.

.
.

d. inspect and check' the brake disc.

V .

Ill 4

(NOTE If these athivi.tres have not bee accomplished prior to the test, ask
your instructor when they should be completed.) ,. ,

76
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1. a

b.

c.

d.

2 a. Minimum brake fade due to greater heat dissipation
. .

b Greater braking power

c Greater reliability

N

a

(
M 71-A'

HYDRAULIC DISC BRAKE SYSTEMS 4?"

bUNIT II r.

f

ANSWERS TO TEST

8 e. 1

4 f. 5

7 g. 3

2 h. 6

d. Self-adjusting

e. Easier to inspect four lining wear
4

3. a. Master cylinder

b. Brake hcises or lines- 4

c. Caliper and pad assembly

d. Brake disc

-4. a. Check valve i. Dust- seal retainer

b. Return spripg Brake, lever
4

c. Primary cup k. Cylinder cap

d. Secondary cup I. Plate

e. Piston m, Diaphragm

f. Piston stop plate

g Snap ring .

h. Dust seal

n. Master cylinder body

o. Mounting brockAt

11

4
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,

5. a. Caliper body halves

b.' .Caliper seal ring

, ,c. Pads
, .

d. Brake disc

e. Dust seal retainer

.

i.

k.

1.

Piston seal

Bleeder valve cap
. .

Bleeder valve` ),

Caliper axle or shaft

.Ca liper mounting bolts

f. Dust seal
, il

g. Hydraulic piston

6. Discussion should include:

m. Dust seals, caliper axle
, .

n. Caliper holder

a

a. Keep hydrat.klic brake fluid clef and free of moisture

b. Do not Mix hydraulic brake fluids having different bases

c. Do not reuse old brake fluid

d. Do not spill brake fluid on painted surfaces or gages

7. Destription should include:

a. Operator compresses brake lever
, sl

1) Poston and primary and secondary cups move inward

2) Fluid is trapped and pressurized as cups seal off return port .

3) Fluid under Iiressur& is forced through check valve and brAke lines
to the caliper .

4) ,Return spring' in master cylinder' is being compressed throughout
this operation

b. Operator rele,ases brake lever

1) Piston and cups are pushed back by compressed return spring
'...

$
2) eiston moves back faster than fluid returns from caliper creating

a void in front of piston

3) Void in front of secondary cup is filled by

a) Fluid floWing i.n from reservoir

b) Fluid- from behind piston fldwing through small holes in
piston past primary cup

78
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r

4) Fluid returning from caliper

a) Passes check valve
4

b) Passes through return port to reservoir

8. [description shbuld; include:

Operator compreSses brake lever

1) Fluid under pressure pushes piston and applies force to pad

/a.

M1 -'73-A

4 4.z f. at.

2) Piston movement causes seal to deforin slightly

3) Brake pads contacts brake disc

a) Caliper body reacts by sliding on caliper axle

b) iper's sliding action, pulls*second pad into contact With
brake disc

c) Brake disc is clamped between pads to create braking friction

b. Operator releases brake lever

1) Fluid pressure is eliminated

2) Deflected piston seal shape

'a) pulls piston back slightly

b) Discontinues squeezing action of pads on disc

Performance skills evaluated to the satisfaction of the instructor $

144
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CENTRIFUGAL CLUTCHES
UNIT I

UNIT OBJECTIVE

0

After completion of this unit, the student 'should be able to identify the parts of a
centrifugal clutch, describe its construction, and discuss its operation. The student should
also be able to remove, service, and replace a centrifugal clutch. This knowledge will be .

evidenced through demonstration _and bpi scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit, the student should be, able to:

I:, Match terms associeted;with centrifugal ClutChes to the correct definitiolls.

2. Identify the parts of a centrifugal clutch.

List the types of centrifugal clutch actuating weights.

4. Describe -the,cohstruction of a centrifugal clutch.

5. Discuss the operation' of a centrifugal clutch.

6. Select causes of specific clutch failures.'

7. Demonstrate the ability to

a. Remove and disassemble a centrifugal clych

b. Inspect and measure the parts of a centrifugal clutch.

c. Ressemble and replace a centrifugal clutch.

d. Adjust a centrifugal clutch.

so

.1

0
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01,

t

.
Instructors.,

A

CENTRIFU,GAC CLUTCHES
UNIT I

I ----
SUGGESTED ACTIVITIES

o
A. Provide studerit" with objective sheet.

B. Provide student with information and lob shuts.

C. Make transparencies.

D. 'Discuss unit and specific objectives.

.. Discuss infqrmation sheet.' .

nao

E. Construct a cutaway or mock-up of a centrifugal clutch.

G. bemonstrate and- discuss the procedures outlined in the job -sheets.

H. Give 'tel.
AP

II. Student:

A. Read objective sheet.

B. Study information sheet.
J

C. Complete _job sheets.

D. Complete activities assigned' by instructor.

E. Take test.
,

INSTRUCTIONAL MATERIALS

Included in this unit:

A. Objeptiw. sheet

B. lAformation- sheet

C. Transparency Aasters

TM 1--Parts cf a Centrifugal Clutch

2. TM 2Rolle'r'- Cehtrifugal Clutch Weight

..



4-8

a
ti

3. TM 3--Pivot Centrifugal Clutch Weight

4. TM 4--Steel Ball Centrifugal Clutct Weight
741 .

5. TM 52-Clutch "release Mechanism

D. Job sheets

1. Job Sheet #1--Remove and Disassemble a Centrifugal Clutch

2.. Job Sheet #2-- Inspect and Measure the Parts of a Centrifugal
Clutch

3. Jqb Sheet #3--Reassemtee and Replace a Centrifugal ClUtch

4. Job Sheet #4--Adjust a Centrifugal Clutch

E. Test

F. . Answers to 'test

References:

A. Chilton's New Motorcycle froubleshooting Guide. Radnor, Pennsylvania:.
Chilton 'Book Co., 1'973.

B. ,Motdrcycle Service Manual. Vol. 1. 3rd ei(ansas City, Missouri: Technical .

Publications Divisiph/Iptertec Publishing Corp., 1972.

C. Honda 90 Service Manual. Honda Motor Co., Ltd.

D. Motorcycle Systems Training Manual-Motorcycle Power Train: 4kawasalo- .

Motors Corp., 1913.'
r. ,

'4
E Glenn, Harbld T. Glenn's Honda Single Cylinder Repair and Tune-Up Guide.

Newi:lork: Crown Publishers, Inc., 1968.

16.
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CENTRIFUGAL CLUTCHES
UNIT I

4

INFORMATION SHEET
its

1. Terms and definitions

_ A.

B.

C.

D.

E.

"401'
4:21: F.

,
;

EL Clutch plate return spring

r
aft Primary' drive gear

GI
snap ring

'"P'g -4%'
r II

...' .
F. Primary drive ,gear.

.48

Centrifugal fierce- Ford? whicte tends to move a bokky array from-its cente,
of rotation and increases as the .speed of ratation increases

M,

Poweitildw-fransfer of power, in proper seqUenc'e, from urn unit to another
1?

Friction disc:-ICAetal plate tpai has friction lining bonded to it ancris the
driven- component of,,,the, crutch

6
.

Clutch plates-Smooth steel plates that are connected to the drive pkte
and provide friction surface for trip friction discs .

Drive plate-Heavy steel plate connect.d to the crankshaft that drives 'the
'clutch

,

Primary dritie geart-Fist ..gear in the power flow driven by the clutch,

G. 'Centrifugal weights Weights tkiat' generate
clutch

. 0 .

Parts cq centrifugal cltitch (Transparency 3)
4 .

Clutch plate, retairling ring
- ,

the...necessary force to 'apply the

B.oClutch plates

C. Friction discs
.

'

G. ClutA'hub 4

H. Clutch 'huh guide or".bushing

.;
Centtifuge weights.

;Drive plate
1,

J.

4

g

ti

0 _

7
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INFORMATION SHEET I

14 Clutch cover return spring

L. Clutch cover

M. Clutch dapper, spring°

144 Bearing shell

Clutch release ball bearing

P. 91 guide and thrust plate

3 5..:1

Q. Clutch camplate

9.-..'Relnie lever

S. '-Adjustig bolt and Jocknut

T. TranStinission shift shaft

I

III. Types of centrifugal clutch actuating weights. (Transparencies 2, 3, and 4)
.

- .
1

A. Roller

* B. Pivot

C. Steel- ball

IV, Constructioni bf centrifugal clutch
) .

A. Clutch plate, clutch plates, and' clutch cover are,conriected and all
rotate together

B. Friction), discs' connected to and rotate with clutch hub

C. Springs ,hold friction' discs,ohd plates apart

D. 'Centrifugal weights apply pressure to create friction between plates and
. discs ,

E., Override" system

1. Laver, 4

r

2. Camplate bearing

k

. ,

rs,

3. t. -Clutch cover springs

84
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L,

A

INFORMATION SHEET

F. Key factors' in construction

1. Centrifugal weights

a. .Correct size .

b. Correct weight

Drive plate

a. Alignment

Wear in the area of the centrifugal weights

V. Operation of centrifugal clutch

A 'Low RPM (1800 RPM and less)

A

, '
g 116 ,

M.- 7-B

1.' Centrifugal force acting or weights is not enough to overcome
return springs that hold clutch plates and friction discs apart

2. No, friction

3. Ng, transmission.'of power

B. Medium and high RPM
,

A
1. Centrifugal force causes weights to move outward

2; ( Weights move along inclinecl ramps
AP

a.' Compress return sings 4tt

b. Clutch plates and friction discs' come together

c. Friction causes friction,discs, to rotate

d Power is transmitted to clutch hub and on to primary drive
gear

(NOTE: A screw splinebn some clutch hubs, notably Honda,
helps to engage the clutch and keep it engaged when musing
engine compression for 'breking,)

fly

C. Shifting at high RPM (Transparency 5),

Lever attached to foot pedal rotates campAipte

2. Camplate exerts force on clutch release balltbearing

0
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INEORMATION SHEET
, \

.

3. :searing pushes clutch cover inward against spring tension
,. .

4. -Plates nd discs' separate to interrupt flow o.f.,power even though
_
centr .gal force is still acting upon the weights

. -
. 0

5. - Shiftin can be acco9iplished smoothly with no 'power beirb
trans ed

``.

VI. Cabses of clutch failures.
Clutcft will not engage

a

1. Centriftel weights not working pro erly

2. Worn a? broken friction discs

3. Clutch plate

4. Clutch cover ratusprings broken or missing

retaining ring broken or missing

5. %lmproper adjustment of gear change mechanism

B. Clutch will not disengage

1 Centrifugal weights stuck in o tward positn

2. Weak, broken, or missing clutch return springs !
. .

3-, 'Endinav idle RPM too high

4., Biriding between discs and plates
. . ,

Clutch will not disengage while' shifting

Faulty rele e neeKantsm

"Icnproper-adjasiment of gear chahge mechanism

I. Slippage .between shifts spindle and relea/e laver

Twisted, bent, or brOken shift shaft

86
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.

PARTSOF AENT.RIFUGAL CLUTC.F1

Friction Di -; Clutqi.PlateRetu:rn Spr

Clutch Plate ,Clutch Plate-

. Primary Drive Gear
Snap Ring

Primary Dr)v9 pear.

ClutchiH

Clutch FIU6
Guide _

,orjlushing

'Frictibp Disc

, Clutch Plote

Clutch Plate
Retaining Ring

ei

.

Drive Plate.

. CI tch Cover
Ret n Spring.

TV: 9 -B
.

8- 4

Bearing Skel-1

Clutch Release Ball Bearing

I I

a

Oil Guide and Thrust Plate

ClUtch tainplat

Adjusting(Bolt.
and Lockhut

I_

10.*5

Clutch Damper Spring

CilitCh Cover

( 4

o

alp

87

Reledise Lever

4
Transmission Shift Shaft -

t. \

TM -1



411

Arr.

1"

ROLLER CENTRIFUGAL CLUTCH WEIGHT

1

41.

M 11-B

f

' e7"

1164, -*411QIIIiiii221MptiCESIMIN

It

S

-r-

, .

CLUTCPI LEVER 7/ '
:MOVES UP OR DOWN .

.

e' '
-4---mor

40 4.:

t

V.

0

2

.f'

6

> [.
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.
4

PIVOT CENTRIFIJGAL.CLUICH WEIGHT

13-B

DFIVEPLATE

DRIVE PLATE'
RETURNS'PRING

PRIMARY
DRIVE tEAR

CLUTCH RELEASE
SPRING' .

.PIVOT.
CENTRIFUGAL WEIGHT

W

.CLUTCH CAMPLATE

89



4

"-f"

1..

STEEL pALL CENTRIFUGAL CLUTCH WEIGHT

M 1 5- B

.

CtUTCH'HOUSING-

P,RIMARY RIVE GEAR

TEEL.BALLS

.f
*

-FRICTION DISCS
-

CLUTCH PLATES .

CLUTCH SPRINGS

SNAP RING

BALL GUIDE RING
CLUTCH
ENGAGED

NUT

RETURN SPRING,

INNER PL

.

X ,4

0

I

4

HUB
RETAINER

HUB

-CWTCH -

DISEN.P,AGED:

tl

TM.-. 4 '4.

O
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r,s

CLUTCHRELEASE_MECHANISM

SHIFT DRUM

M 1.7-B

,

Q

CLUTCH CAMPLATE

GEARCHANGE PEDAL

CLUTCH LEVER

/

Operation of clutch and gec(ictiange levers

.on the automatic clutch machines.

91

4

4
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CENTRIFUGAL' CLUTCHES
UNIT #1

JOB SHEET #1--REMOVE AND DISASSEMBLE A CENTRIFUGAL CLUTCH

1. Tools and materials

1

.40

A. Metric sockets and end wrenches

B. Impact screwdriver set

C.. Hand tool assortment

D. Snap ring pliers

E. handle box wrench, 16 mm
S

F Arbor pr6s or bench vise

G Appropri'ate service manual

. Safety glasses

1.1. Procedure

II

M 19-B

(some makes and models)

Remove kickstarter pedal, if necessary

B. Removekright side crankcase cover screws using impact screwdriver

C. 14 Remove crankcase side cover'

D. Remove gear change release mechadis
.

E Straighten tab on lodk washer that secu
-vhtn so equ'pRed

16 mm nut with screwdriver,

F Remove nut frOm end of crankshaft, using special 'T-handle 'wrench, if
necessary

G. Slide clutch unit off of crankshaft arid

H. Compress clutch release springs by pushing an Clutch plates and discs using
press or vise 4

sl

1 Remove large piste snap ring using: snap ring pliers ,

J Remove
C.

plates and discs ,
, .. .

ft . I C

' K Slide primary drive gear and clutch- center out of clutch unit A

L Remove Centrifugal weights. .

4.

`)



20-B

r

JOB SHEET #1

M. Compress clutch drive 'plate and clutch cover together to release spring
tension on the cover to plate attaching bolts using, press or wise

,,

t driveN.. Remo)/ bolts and separ'ate dri plate and cover

__ :
,r. . i 7

._ __INGTE_: Be sure to reqi9 damper springs.)
. 6

'-_.

4

It

$.4

et.

N4

11. 93 -7-

74.

4

0

,

A,.

r



4/

,

1.*

M' 21-B

44100 ( I

CENTRIFUGAL CLUTCHES
UNIT I

*JOB SHUT #2-- INSPECT ANQ MEASURE THE PARTS
OF A CEIORIFUGAL CLUTCH

tools and materials
_

A. Micrometer

B.- Feeler gauge

C. Flat surface plate

Cf Machinist's steel Jule or calipers

E. Appropriate service Manual

,F. ,Safety glasses

II. 'Firocildure

A. Clean. and visually inspect all parts' fdr obvious wear or damage
A

B Measure the thickness of The disc lining using the micrometer, and.compare
.withwith specificatLons

C. Lay the. -dutch plate flat, and check 'plate for warpage at several places
around the clutch' plate using the feeler gauge and surface plate

D Place clutch plates on,clUtch center, and check for backlash and compare
with specifications

E Measure thR free length of all clutch springs using machinist's rule, and
compare with specifications; ,

1

p

I

O

94
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I.
CENTRIFUGAL CLUTQHES

UNIT I

,

JOB SHEET #3--REASSEMBLE AND REPLACE A CENTRIFUGAL CLUTCH',

I. Tools and materials

A. 'Metri4sockets and' end wrenches ' I ?

l,,,, ,. is
B. Impact screwdriver set t.-

M 23 -B.

.01 -

C Hand tool assortment

D Snap ring pliers

E. T-handle box wrench 16 mm (some makes and mtdels)

F Arbor preis or bench vise

G. Appropriate service manual

H Safety glasses

II Procedure

A. Install damper springs and assemble drive plate, and clutch cover and
compress in press or vise

.B. Install clutch 'cover bolts and tightten- to spepfications

C Install- centrifugal weights . .

D Slide primary *drive gear and clutch, hublikto clutch'. unit

E. Insfail clutch plates and frictiondlos cs.
"

F Compress clutch release springs with a pressor vise and install clutch plate
rep,ining ring 4,

11101

G Slide dutch unit onto crank-shaft

Install lock washer and 16 mm nut on crankshaft

Tighten nut to specifications and bend- lock tab aroupd nut
. 1111

J Install gear change release mechanism

t
K... Install crankcase side cover and tighten screws with impact screwdriver

L Install kickstart iedal, tf necessary

M. Start engi4 and check operation of ceritri-fugal clutch

9r

r

V.



VP.

0

a

.

41.6
M 2543

a
CENTRIFUGAL CLUTCHES

UNIT- I

IN SHEET #4-ADJUST ACENTRIFUGAL CLUTCH'

I. Tgols. and mater,ials, / - 40
i , 1

-

, A. -Metric 4eriches_ _

B. Hand -tool assortryient-
4

C. (.,,Ajyropriate service manual

. D. Safet*sses
.

II. Procedure

A. Loosen adjusting locknut

All

B. If clutch is slipping, turn the adjusting screw clockwiseuntil engine will
continue to idle when shifted into gear

C. If dutch Will not disengage, tuiTille.adjusttlig screw counterclockwise until
'engine will continue to idle when shifted into gear

A

AS-vo
S.y' -at

'7

r
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CENTRIFUGAL CLUTCHES' *UNIT I

I.

/;-' TEST
7

I

Jt .

!Watch the terms On the' right to the correct definitions.

a. Heavy
)

steel plate connected to the
crankshaft that drives the clutch

b. Force which tends to move a body away
from its center of rotation and increases

- as thq sReed of rotation increases..

c. Transfer of power, in proper sequence,
from one unit to another

d. First gear in the powerflow driven by
the ,clutch

e. Smooth steel plates that are connected
to the drive' plate and provide a friction
surfaces for the friction sJisci

g.

Metal plate that has friction lining
bonded . to it and is the, driven
component of the clutch .

Weights that generate the necessary force
to apply the clutch

.-

. 97

\,

1. Ppwer if-ow

2: Clutch plates

Primary drive
gear

4. Centrifugal'
force

5. Frittion disc.

6. Drive dtale

7. Centrifugal
N. s,.

weights

or.

M 27-B



Identify the parts of the centrifugal clutch.

E d.

List the types of centrifugal clutch actuating weights.

r

1



1^

I e

.
-1

1 I
c,

4. Describe the construction of a centrifugal clutch'.
I -

0

,A. a

1

I

4

."'--
Jr-- ..0

...,

I:- ,'M 7 29-B ,I

' 11

. 0

5. Discuss the operation of ..a centrifugal clutch.
,

c

,*

.1

A

)

,

1

4

... 4

...
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. 30-13

6. Select the Causes of specifiC clutch failures by placing an "X" in the appropriate
blanks.

~ I

a. Clutch will not engage

1) Transmission in wrong gear

2) Wbrn or broken friction discs

3) Clutch cable broken

4) Improper adjustment of gear change mechanism

5) Centrifugal weights not working properly

6) CentriflaPviteights stuck in outward positio9.

7) tch plate retaining ring broken or missing
, . t

8) Clutch cover return springs broken or missing

Clutch will not disengage
,

1) Centrifugal weights stuck in inward position'

2) Binding between discs and plat'

3) Engine RPM too low'

4) Weak, brokr-,---or missing clutch return springs

5) Engine idle RPM too high

6) Centrifugal weights stuck in outward. position

7

c. Clutch will not disengage while shifting,

1) Faulty release mechanism

2) Engine. RPM tob high

3r Twisted, bent, or broken shift shaft

4). Inidroper adjustment of gear change .mechanism

5) Slippage betwlen shift spindle and releaie lever

101)



7. Demonstrate the ability to:

a. Remove and disassemble a centrifugal clutch.

b. Inspect and measure the part's' of a centrifugal clutch.
s'

c. Reassemble and replace a centrifugal clutch.

0 d. tAdjust a centrifugal clutch.

M 31-B

(NOTE.: If these activities have not heen accomplished prior to the test., ask
your instructor when they should be completed.) 4

744
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a. 6

. b. -4

1 ..

.

4 CENT RIFUGAVCLUTCHES
UNIT-1 .';

ANSWERS TO%TE4ST.

2. e. 2

f. 5

c. 1. g. 7

d. 3

2. a: Clutch plate retaining ring
%

b. Clutch plates

c. Friction discs

..... d. Clutch prafe return spring

e. Primary drive gear snap ring
. .

f., Primary drive gear
-.. ..

N.0 g. Clutch hub

h. Clutch hub guide or bushin

i CeretfUgal weights

f

j. . Drive plate

k.
1

Clutch cover return spring

I. Clutch cover

m. Clutch damper spring
'

n. Bearing shell

o: Clutch .release bal.' bearing

13:, Oil guide, and thrust plate
. .

d. Clutch camplate
4,4

'r. Adjusting bolt arid lacknut.

S.' Release letter-
4

t. . Transmission shift shaft
.,

1

i

102
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I

3. : a. Roller

b. Pivot

c. Steel ball 'f

4. Description. should inclUde: 1.

ti

O

a. ClutCh drive plate,' clutch plates, an'd clutch cover are cinnected and all
rotate together

bl Friction discs connected to and rotate with clutch hub

c. qprings hold friction,discs and plates apart .

d. Centrifugal weights apply pressure to create friction between plates and
discs

e. Override system

1) Lever I
2) Camp late bearing .

3) Clutch cover springs

f. Key factors in construction

1) Centrifugal weights

a) Correct size

b) Corr_eaf-weight

2') Drive plate

a) . Alignment s 0

b) Wear, in the aria of the centrifugal weights

5. Discussion should include:

a. Low RPM. MOO RPM 'and less)

$

I 0,

4

441

1) Centrifugal force acting on we is not enough to overcome
return springs that hold clutch nI4tes and friction discs. apart

No friction'

3) No transmission of power

103
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I;

/ .

b. Medium and high RPM

oii1) Centri'c al force causes -weights to move' outward
k

2) Weights 'move along inclined .ramps/
a). Compress return springs

, b) Clutch plates and friction discs come together ,

.c) Friction causes frictibn discs to rotate

d) Power is transmitted to clutch hub and on to primary drive
gear

35 -B

:c. Shifting at high RPM

.1) Lever attached to foot pedal rotates camplate
4

2) Camplate exerts force on clach release ball bearing.
3) Bearing pushes clutch cover inward against spring tension

4) Plates, end discs separate to interrupt flow of power even though
centrifugal .force is still acting upon the weights

5) Shifting can be accomplished smoothly with no power being,
transmitted

6. a: 2, 4, 5, 7,8

b. 2, 4, 5, 6

C. 1, 3, 4, 5

7. Performance skills evaluated to the satisfaction of the instructor

00% : 104
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MULTIPLAE CLUtCHES
UN4T, II

UNIT OBJECTiVE:

, M - 37-B

After completion of this unit, the 'student should be dblq to identify the parts of the
multiplate clutch, .match thekpars to the descriptions, arrange the steps of operation,
and select causes of clutch failure. The student should,aiso be,able to remove, disassemble,

-----serv-rceTinss;tall, and adjust- a multiplate clutch!.This knowledge will be evidenced through
pemonstration and by scoring eighty-five percent on 'the -.unit test.

SPECIFIC OBJECTIVES ,

After completion of this. unt*, the student should be able to:'

1 Match terms associated with multiplate clutches to the correct definitions.-

2. Identify the parts of the muLtiplatt clutch.

.3. Match the parts of the multiplate clutch to the correct descriptions,

4. Arrange in order the steps in the operation of a multiplate clutch.
IP

5. Select the causes of specific c(titch failures.

6. Demonstrate the ability to:

a._ Remove arid dis7semble a multiplate

b. Inspect and measure clutch parts for wear`sand damage.

c: Oeassemble and install a multiplate clutch..

d. Adjust a clutch to specifications.

de
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Instru'ctor:

MULTIPLATE CLUTCHES
UNIt11

-41e

11UGGES,TED ACTIVITIES

,

A. Provide student with 'objective sheet.
A

. Provide student with infdrmation and job sheets.

C. Make transparencieS.

,. D. Discuss unit and specific objectives..
-

,

E. Discuss information sheet.

.
F. Demonstrate and discasi the procedures outlined in the job sheets:

G. Give test.

II. Student:

A. Read objeCtive

Study information sheet'.B.

C.

D.

E.

Complete job sheets.

Complete activities assigned by .instryctor.

Take test.

IlaTRUCTIONA L MATERIALS

I. Included in this unit:

A. Objective sheet

B. Informhon sheet

C.. Transparency. masters

1. TM 1--Parts of a Multiple* Clutch

2. TM 2Clutch Release MeChanisms

1 0 CI

A

4

fOl 39 -B

*
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D. Job sheets . ,

ti . ' .. . S
1. Jo Sheet #1-- Remove and Disassemble a Multiplate Clutch

t °\-
1

2. 'Job Sheet #2--. Inspect and Measure Cluta Parts for Wear and
-..

Dad ge .

3. Job Sheet #3--Reassemble and. Install a Multiplate Clutch

4. Job Sheet #4-:Adjust a Clutch to Specifications

. Test

F. Answers to test.
II. References: ,

A. Honda' 750 Service Manual. Honda, Motor Co.1 Ltd.

B. Hbnda 4540 Service Manual.' Honda Motor Co., Ltd., 1971. AL

C. Motorcycle. Systems Training Manual Motorcycle 'Power Train. Kawasaki
MotOrs Corp., 1973.

D. ' Sbzuki 500 Service Manual.' Suzuki 'Motor Co., Ltd., 1969.

E. ,ChiltonS'Tribmph Service Manual.Ridoor, Pennsylvania': Chilton Book Co.,
1973.

P. Suzuki 350 Parts Catalogue. Suzuki Mbtor Co., Ltd., 1972.

.G. Ritch, Mee. ehhilton's Motorcycle Troubleshooting Guide. Radnor,
Pennsylvania: Chilton Book Co., 1966.

III. Additional materials: #.

A. Service e Training. Charts

B. Suzuki Service Training Charts

/

4
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.Nik.R.TliP.A:ri CLUTC1.IES
r ., '" 2)11TT, II ..

...,,. .
, . 1, ...0 : i

I1, . . . ,e,

INFORMAT-1:01 SHEET
-. ',. - .:. 1,...

111 ,1,,,,,,l'''"--.'1'
. ,.- ..4-.--,, i .,,;i._

-.....,

.

I. lqrms and definitions
. ,

_ . . . r

4 : A. Primary drive gearGear on- crankshaft hat drives gear ort clutch housing. -.

. , t. -_. r"...
45.. Primary driven gear--.Gear on ol,utt,h- houiing 'that is driven by the primay

drive gear .. ' 1

. :'' .
C. Clutch push crown--Device that transmits pushing motion of push screw ...

'to rotating clutch iressu're plate
1

1

D. Clutch release push screw --De used'to convert pulling motion" of clutch.
coble -to puShing motion thkPerates the clutch by. the action of., coarse

,
threads. ,- ,

t '

E.
so

Push rod--Trat(s.mits pushing motion of push screw to push crown
. .

. 7114. . . -..

F. "Clutch release camplate--Device used to convert Pulling motion af clutch
cable tb pushing, motion that operates the clutch by means of ball bear Figs.
sandwiched betwben two camplates

II. Parts- of niultiplate clutch (Tran.parepcy 1)

A Primary drive 'gear - a

B. Primary iven gear and clutch housing

C. Clutch hub

D. Clutch hub snap rig
i

L 60 :

(NOTE':1Aany clutches, use a loCknvt in place of the:snap ring.)
1. .. 'AO

E. Clutch' plates a ..,A

Friction discs.

G. Clutch )pressure plate

H.. "Pressure springS

I. Pressure spring. screws- 4ncl Washers k

J: Clutch lever

106
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.

Clutch cable,

.-
Outer clutch releases puliti 'screws'

INEORIV1PFTITY4SHE

M. Inner clutdh release push screw
'

z

N. Clutch" lever. return spring

4

0. Push rod ball bearing

P. Push :rod

CI. Push crown

III. "Descript ns of multiplate-clutch parts
-^tie

A._ tri?nary drive eal
.. , *

1. S p I i n vzis to engine crankshaft
.,. , -..

40 . . ' '''
5,

2. Meshes with primary driven" gear on clutch .housing

B. Clutch housing. V"".
,..

1. Rotates' on transmission inphyhaft, butii not connected to it
,A.

dis, ,

2. Slotted tp accept tabs on other rim of frictioh discs

-. :
.

C. Friction discs : 4

.. i
. Afil

Friction material bonded to -steel discs having.tabs on outer fim

.

1

_

2. Stackeci alternately.; with clutch plates to form "clutch pack".

D. Clutch plates

1. Smooth steel plates' with teeth on inGer rim

ill Mesh with slots 'on outer Ain: of clutch hub

cclptch.011. hug,
A .

1." Splined on keyed, to transmission input shaft

;
; Z. --f bunting base tor _clutch pressure plate

10.9

,

-

.



are INFORMATION SHEET

."
v

F. Clutch pressute plate -

1. Compresses "dutch pack" to create friction between discs

2., Rotatest with clutch, hub

G: Pressure springsf:provide pressure for clutch pressure plate

H.' Mounting boltsSecure clutch pressure plate to clutch hub

I. Push crown

K..

1. Contacts clutch pressure plate

2. Transmits force of push rod to' clutch pressure plate-
Push rod

M 43-8.

1. Transmits force from push screw through center of clutch to puth
crown

Incorporates small steel ball in middle or one end to eliminate
friction caused, by rotating pressure plate

Clutch release
A mechanism (Transparency 2)

1. Converts pulling motion from clutch cable to pushing motion to
operate clutch pressure plate

Push screw or ball and oimplate designs

IV: Operation of multiplate clutch_

. A. Operator pulls hand lever

1.- Motion is. transmitted by clutch cable to push scrIF

2. Push screw forces push rod through center of clutch to activate
push crOwn,,

3. 'Push crown pushes on clutch pressure plate causing it to move
outward

4. Clutch pressure plate mores outward, compresses pressure Orrin !
and releases pressure on "clutch pack"

5. Clutch plates and friction discs separate due t9 release of pressure

110
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.. t
. INFORMATION SHEET

: t k .1
6. Clutch hUb no longer rotates with clti-te4 houstiii withithit fricton

between plates and discs ` .
1

__,..

17. No power is trantinitted to transmission, and smooth shifting of
gears is; possible

B.. Operator releases hand lever

1. Clutch cable return ,pring at push screw returns push Screw to
ongina,1 position,"and pulls clutch cable and -hand lever back to
"a`t rest position

0

2. Push screw releases pressure on .push rod and push ,crown
4

3 . Pressure springs force, clutch.piessure plate inward
/

4. Clutch pressure plat( mooing inward comprestes friktion discs and
clutch plates -, #.444

I

5 Compressed "clutch pack" creates friction causrrr &itch huh and
clutch housing to rotate as- anfintegral un`Jt -- ,.

6. Pb,,,ver is transmitted from primary droie gear to primary driven
gear on clutch housizic to the compressed _clutch pack, and to
clutch .hub which is connected to transmission input shaft

V Causes of clutch failures
1.

1# . ,1.
A. Clutch will not engage or slips

4

1. Worn friction dispcs or clutch "plates

IVA Not enough free play in clutch linkage

3 Weak or broken prissure'sorings

4'. Seized cable, push rol or linkage

5. Bent or damaged push rod
,

B. - Clutch will not disengage
ot"

1 Too much free play in clutch linkage

'2. Worn clutch release mechanism

3. Stretched or misadjusted clutch cable

4.- B ndirlg clutch plates and friction discs

5 Warped or distorted clutch plates or friction discs

r

III
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OUTE
. CtUTC

RELEASE
PUSH

SCREW

I

INNER cilltTCH
RELEASE gi
MSH SCR"-

PRIMARY
DRIVEN

GEAR .AND
CLUTCH

HOUSING
s

PRIMARY4
DRIVE
GEAR

/

16-

CLUTCH' HUB
SNAP RING

-PUSH CROWN

t

_Jr

FRICTION DISCS

.CL

PRE

CLUTCH LEVER]
RETURN SPRING

.

PRESSURE,
SPRING

SCREWS
AND

WASHERS

(Orteaci

'PUSH ROD
BALL BEARING

PUSH ROD CLUTCH. HUB

LO K NUT.

CLUTCH PLATES

CABLE ADJUSTER /
INCREASE -PRESSURE SPRINGS

CLUTCH CABLE

Parts, of a Multi late Clytch

14 3



Clutch,. Release Mechanipms'

Lacknut

Cable

6. Stirg144-4
Adjusting

Screw :=4;

'N

1

Release Inner

elease Outer

PUSH SCREW

BALL AND CAMPLATE

11

47 -B'

4.
a

h Rod.

TM:2



k

MULTIPLATE CLUTCHES
IT II

AND
,

'JOB SHEET- # 1 1AMOVE` AND DISASSEMBLE A 'Atittif li)LATE tUlt-CH'

7/

I. Tools aid ,materials

A. Metric socket Wrench set '

Metric end wrench set

C. Hand tool assactMent
. ,

D. . Appropriate service

E Drain pan'

F - Safety glasses

I I. Procedure

manual
.1

,

TiT

(NOTE. Follow the service nantial prodejures exactly for tha type
.yO u 'are working ph.),

A. Drai4. engine' oil

B. Remove kickstart lever

,

z
C. Remove engine crankcase side

Y
cover

, 40-

e)"

'D. .Remove the pressure, plate 'mounting screws and pressure springs

RemoYe pressure plpte ;and push crown
;

.

Je.

M 49-B

(NOTE: Depending oil the brand of motorcycle, %A/hen the push crown is
removed, be aieet for a small, stes-l-pill:,in the'rxsh-rOd linkage, This ball
is a bearing ,and iney located at either end or in fie middle of the'
puish rod.). I

Remove the clutch hub retaining snap ring, large __hut
.

G. Remdtte the clutch assembly from the "transmission inpOt shaft
. .

H, Ren'tove the clutch hub, disCs, end, plates from, the clutch housing

I. . Separate' discs, plates and clutch hub

; J. 'Remove crutch release pi.ish screw from --crankcase sides cover

115
4 A
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-....MULTIPLATE CLUTCHES
Urs:11T II

99- 11h- . 9 ,
JOB SI)EET 2j-jill9S2F,QT AND MEASURE CLUTCH PARTS

6 FOR WEAR 'AND DAMAGE
_

4-.

I. .Toils and materials

A. Multiplate clutch unit (complete)

B. 0-1" micrometer or vernier caliper

C. feeler gauge pack

D. Surface' tiodk

t. Straight edge -

F.

C. Safety
ILI. Procedure

A. Inspecko

ApprbpriatelsiC4 rrrafivat

-6 'discs fbre ex ee ve w s'ar ,arici overheating

B.

'

MeaSure frictitclfs irntrig- thickness with micAmeter or caliper
.

compare with se4c,, i-ice manual specifications (Figure /1)

. _

N.

M 51-B

and

m9.

C. Inspect the clutch housing fingers where the friction'disc tabs contaGt for
excessive wear

a

Place friction discs in, clutch housing, measure clearance (backlash) between
clutch housing fingers and friction disc tabs, and tofnpace with service

.manual specifications .

Inspect clutch Noes for oxcessiveerwear and oVerbeating ti

.
4P.

4

f°
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Alt

'

JOB SHtFf #2

a

F. Place4clutch plates on flat surface plate one at a time, insertfeeler gauge ,

betw.6en clutch plate and surface plate to check for warpage, and compare .

with service manual warpage allowances (Figure 2) ,

/ SURFACE,
PLATE

FEELER . CLUTCH
PLATEGAUGE \IL .411

,NNIIIV Figure 2.

g. Measure free length of pressure springs with vernier calipel-
with service' manual spe;ifications. (Figure .31-

.

4IP

1

Id

and compare

elf

Inspectnspect clutch release push screw for damage and`Jack of lubricatiOn

46.- 11`

4

,
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MULT141LATE Cli-pTdHES
UNIT II 1

t , N

,N 1 r I " )

JOB SHEET #3--REASSEMBLE AND INS ALL. A MULTIPLATE -CLUTCH

1. Tools and materials

A. Metric socket wrenct-t set

B. Metric end wrench set

C. Hand tobl assortment

jCi. Appropriate service manual

E. Appropriate engine oil

F. Safety glasses

II. Procedure
1; frYt

A. Apply grease to clutch release push screw and ft1s411 in the crankcase cover
CAn:

B. Connect dutch cable to clutch -release ptish screw

C. Coatv'the friction discs with fresh -engin4 oil and assemble the discs an0f,
clutch plates onto the clutch hub

F

1D. Install the platy, disc, and _hub assembly into the clutch hoUsing

E. Install clutch assembly on the transmission' input shaft and secure with
clutch 'hub snap ring or large nut and lock tab' ,

(NOTE: Tighten large, nut according to Service manual specifications.)
f

F. .Install push crown into end.of transmission input shaft

____-

G. InstaW pressure plate onto clutch huts and se with mounting screws 1,
arid pressure springs

t .

H. Install engine Crankcase side cover

I.. Install. kickstart lyver

K. Refill engine- with oil according: to service manual specifications

(

4,
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MULTIPATE CLUTCHES .

UNIT H

t ; 6

JOB SHEET #4 ADJUST A CLUTCH TO SPECIFICATIONS

Is. Toots and m rials

A Mem n wrench set

B Hand tool assortment

C Machinist's steel rule

D Appropriate service Manual

E Safety glatses

II. Procedure_

v

4

A Loosen- clutch cable- adjuster locknuts at each .end ofe cable, the hand
P

lever end and the crankcase side cover end .

B. Rotate clutch cable adjuster clockwise as far as possible to give' maximum
cable. slack (Figure 1)

ADJUSTING
SCREW ";

B A
LOCKNUT

A. This direction
incase

-free play-

B. This direction
decreases
free play

Figure 1

'C Loosen clutch adjusting- screw locknut on crankcase side cover (Figure 2)

119 .

4

ADJUSTING SCREW

Figure 2 .
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JOB SHEET. #4,

Rotate atijulting screw clockwise until a slight resisienpd is encountered
(Figure 2) ,

(NOTE: This clockwise direction of the adjusting'screw decreases the free
play.)

E._ Rotate Njusting screw 1/4 to 1/2 turn counterclockwise end secure with
). locknut (Figure 2)

9

(NOTE: This counterclockwise direction of the adjusting 4crewincreases
the .free play3

F. 'FlOtate Clutch table adjusters at the crankcase side cover,counterclockwise
until the proper cable free play is obtained

(NOTE: Make all cable adjustments at crankcase side cover.if possible and
at hand lever end as a last resort. See Figure 3.)

LEVER END
TO HANDLE BAR

MEASUREMENT

1.

-Figure 3

. G. Secure the locknuts at the hand .lever end and crankcase side covet end

H. Test adjustment by pulling in the clutch hand !ever and shifting the
transmission into first gear

(NOTE: The engine should not toll or try to creep forward.)

or 2
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MULTIPLATE CLUTCHES
UNIT II

TEST

.1. Match the terms en the right to the correct definitions.

=1.---a. Transmits pushing motion of push screw 1. Clutch
...

to .push crown releqie
camplate

b. Gear on crankshaft that drives gear on
clutch housing .- 2. Primary

I driven gear
c. Device that 'transmits pushing 'motion of

push screw to roiting clutch *pressure Clutch
s _plate t release

_ push screw
d., Gear on clutch housing that is driven by

...the primary drive gear 4. Push rbd

e. Device used -to convert pulling motion 5: ClUtch push
of clutch cable to pushing motion that crown
operates the clutch by means of ball
bearings sandwiched between two 6. Primary
camplates

f. Device used to convert pulling motion
of clutch cable to pushing motion that
operates the clutch by the action of ,

coarse threads

1 9 -.

drive gear

4
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\ "
2. Identify the parts of the multiplate Clutch... ,

'A
.

.1

It

a.

b.

c.

d.

f.

h.

k.

O

m.

n.

o.

P.

q. .

122
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'Match the parts ofothe multiplate clutch

M - 59-B

on the right to the correct descriPtioris..,

. a. Spljned to engine crankshaft

b. Slotted fa acct tabs on .outer rim of
friction discs

c...Comfbresses "clutCh pick" to create

friction between discs
. t .

-d., TranOrnits force from push itgew
through center of clut4Oto push crown-

1.- - Clutch
pressure plate

Presiure
.springs

3. Clutch hub

'4.

5.
e Transmits force o f"'ptish rod* clutch

e

pressure plate

f. Smooth steel plates with teeth, on inner
-rim

Provide pressure for clutch pressure plate

Stacked alternately with clutch plates to
form, "clutch pack

Converts' pulling mbtion,from clutch
cable 'to pushing motion to operate,
clutch pressure plate

c

j: Mounting base for clutch pressure plate

`,
k. Secure clutch pressure plate to Clutch

hdb

7.

8.

Arrange ih order theofollowing steps Under both sections by placing the correct
seqUece letter in the appropriate blank.,

I 1.

a. °Orator pulls hand lever

Primary
drive bear

Push scrown

Faction discs

Clutch housing

Clutch release
mechanism

Clutch plates

Mounting bolts

Push rod

1)

'
No power is transmitted to transmission, and smooth shifting of
gears is possible

A

2) Clutch presspre plate moves outward, compresses pressure springs,
and releases' pressure on "clutch pack"

11%

3) Clutch hub-no longer rotates with clUtchfrousing Without frictiOn
between - plates and. discs -

\ ,

4) MotiOn is transmitted by clutch- cable to pui41 screw'
,

ti

Push' crown pushes on cl `presstire plateopusThg St to move
outward

123,

,

vie



60-8

I

6) *Clutch plates and friction ditcs separate due to release of pressure

7) Push screw forces push rod through center of clutch to activate
push crown

b. Operator releases hand lever

1) Compressed "clutch pack" creates friction causing clutch hub and
clutch housing to rotate ft an ,integral unit

2) Push screw releases presstne on push tod and push crown

3) Power is,transmitted from primary drive gear to primirydriven
gear on crutch housing, to the compressed clutch pack, ,and to
clutch hub, which is connected to transmission input shaft -

4)4 Pressure springs force clutch pressure dilate inward,

5) Clutch cable return spring at push screw ,returns push screw to
original position and pulls clutch cable and hand lever back to
"at rest" position

6) Clutch, pressure plate moving inwarli compresses friction discs and
clutch plates

5: Select the causes of specific by placing an "X" in the appropriate
blanks.

a. Clutch will nok engage or slips
.

1) Worn friction ditics or clutch plates

gr,

2) Broken clutch cable
5

3) Incorrect arrangement of clutcllplates and frictiori discs

4) Seized cable, push cod, or linkage

5) Too much free play in clUtch linkage
.

6) Weak or broken pissure springs

7) Not enough free play in clutch linkage

b. Clutch will not disengage,

1) Not 'enough free play in clutch linkage

2) Worn clutch 'release mechanism -

_3) Missing friction disc

. 124
4
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4) Warped or distorted clutch plates or friction discs

5) Stretched or ,misadjusted clutch able

6) Too, much free play in c h linkage

7) Leaking hydraulic lines

8) Binding clutch plates and friction discs

6.
4

Demonstrate the ability to:
$

a. Remove and disassemble a multiplate clutch,

1
b. Inspect and measure clutch arts for wear and damage.

c. Reassemble and install a multiplate crutch.

M .61 B

d. Adjust a clutch to specifications.
66,

(NOTE: If these, activities have not been accomplished prior to the test, ask
your instructor when they should be completed.)

/

a

.125
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1. a.

b.

c.

d.

e.

f.

a

6343

MULTIPLATE. CLUTCHES
UNIT II

ANSWERS TO TEST

4

6

5

2
eee

.1.

,3

2. a. Primary drivemigear

b. Primary driven gear and clutch housing

c. Clutch hUb

d. Clutc1),hub snap ring

e: Clutch plates

f. Friction discs

g.-, Clutth pressure plate

h. Pressure springs

i. Pressure spring screws and washers

i. Clutch' lever

k. Clutch

I. Outer.cltch release push screw
a!,-\

m. Inner clutch- release" push screw
sst

n. Cluf er return. spring

o. Push rod ball bearing

.p. Push rod

q. Push crown,

a

12G

0
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4

ar

3. a. 4

-b.

. 2

h. 6

c. 1 i. 8

d. 11

e. 5

f. 9

4. a.

5. a.

b .

lc. 10

Operator pulls, hand lever

1)

i
2) .d 4

3) i

. 4) as

5) c

6) e

ti

4

7)

.t?

Operator releases hand lever
I-

1)

2) b

3) f

4) c

5)

6) d

1r 4, 6, 7

2, 4, 5,.

r

la

6. Performance skills evaluated to the satisfaction of the instructor

127:
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AUTOMOTIVE SINGLE PLATEIKUTCHES
UNIT III

OBJEXTIVE

After cOmpletidti of this unit,, the ftudent should be able to define the terms associated
with automotive single plate clutches and identify the part's. The student 'shoure,also be
)ble to describe the construction, arrange the steps of operation for a single plate clutch,
list causes of clutch malfunctions, and demonstrate- tl)e ability to remove, distssemhle,
ikspect, and reinstall a single prate clutch. itis ,knowledge will be evidenced,through
demonstration arpd by scoring eighty -five- percent on the unit test. ..bago

. -

After completion Of this unit, tip student should be able to:

1. ;Define terms associated with automotive singleplate 'clutches.:
_

2. Identify the parts of an. automotive single plate clutch.

3. , Describe the construction of an automotive single plate clutch.

dee

SPECI F OBJECTIVES

4! e. Arrange in orde the steps of operation for an automotive single plate clutch.

. Select the causes-of specific clutch malfunctions,

6; Demonstrate the ability to remove, disassemble,Thspect,,and reinstall a single
plate clutch.

12S
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VIP
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Instructor:

AUTOMOTIVE. SINGLE PLATE CLUTCHES
UNIT III

SUGGESTED 'ACTIVITIES

A. Provide student with objective sheet.

B. Provide student. with information and job sheets. .

C. Make transparencies.

D. Discuss unit and wecific objectives.

E, DisCuss information sheet. rea

M - 67-B

F. Demonstrate and discuss the procedure outlined in the. job sheet. ..

G. -Give test.

II. Sti5dent:

A. Read objective sheet.

B. Study information sheet.

C. Complete job sheet.

D. Complete' activities assigned by instructor.
.

E. Take test.

I. g

INSTRUCTIONAL MATERIAL

I. Included in this unit:-

A. Objective 'sheet

B. tnformation sheet
I

C. Transparency masters

1. TM 1,--Autornotive Aingle Plate Clutch Parts

2. TM 2--Automotive Single Plate ClUtch Constructio nd Operation.

,129
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. .

e

On.

_...._

. D. Job Sheet 10Remove, Disuse
Clutch ...

,

, E. Test

F. Answers to test,

/ I t. References:

OP

0 at

A. Chilton's BMW Motorcycle Repair and Tune -Up,, Guide. Fpdnor,
Pennsylvania: Chilton Book Co., 19U.

WO

B. Motorcyl'cle Service Manual. Vol. 1. 3rd ed. Kansas City, Missouri: Technical
Publications Division/Intertec Publishing Corp., 1972.

C. Rich, Ocee. Chilton's Motorcycle Troubleshooting Guide. Radnor,
Pennsylvania: Chilton Book ,Co., 1966. .

D. Motorcycle Service Manual. Vol. 2. 3rd ed. Kansas City, Missouri: Technical
Publications Division/Intertec POblishing Corp., 1972.
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AUTOMOTIVE SINGLE PLATES CLUTCHES
UNIT III

' NFORKATI N SHEET
-*

M 69 -B

I. Terms and definitions

A. Diaphragm spring--Circular, dish-shaped, spring steel plate with fingers
formed on the inner radius to facilitate flexing '

B. Pressure ring- -Steel ring attached to the outer face tikithe flywheel that
forms the outer friction surface

C Radial runout--Side to side movement of a circular .object as it rotates or
its axis

%II. .Parts of an automotive single plate clutch (Tr a sparency 1) ,

A. Pressure nng

Friction dist.%
4

Et Pressure Plate 1.

D. Diaphragm spring

.

.111 Construction of an automotive single plate clutch (Tws y 2
r."

IV .-fperation- Of, an automotive single plate clutc,t) (Transp

-AlrOperator .G.OApresses clutch hand lever

1. Motion is transmitted through clutch cable to release lever

A. Flywheel.' is connected to engine crankshaft

".
. , . .

B. Clutch components` assembled within recessed fade of flywheel
/

\4 / ----/
1. Diaphragm spring next to flywheel face

2 Pressure plate between diaphragm spring ancl.fricty)n disc
tformS

.
inner friction surface ,

3.' -Pressure liffng bolts to outer face'of flywheel to form outer fricti,on
surface

C Clutch release push Rid operates through enter-of tear mission input shaft

, D. Dry type clutch

. 131 t
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INFORMATION SHEET

Release lever moves push *rod /through transmission inptit shaft
to act on pressure plate

3. Rres` sure plate causes diaphragm spring to flex, releasing pressure
on friction disc

. '
4 Friction disc moves away from pressure iing

.
5. No power is transmitted to transmission because

a. No friction between frictidim disc and pressure pate

'\ b. NO friction betkeen friction .disc and pressure ring

B. Operator releases' clutch hand I Otir

IF
1 Pressure on push rod as released -, -:-.

. .....=,

1

Clutch malfunctions and causes

4.4

2. Diaphragm spring returns to original Atie

a. Moyks puSti rod, release lever, and clutch cable back to the
"at rest" position

b. Compresses friction disc betwien pressure ring and
plate

3. Power is transmitted to transme issidn because

a. Friction is created between pressure plate and friction disc,

b. Friction is created between, pressure ring end -friction disc

A. Clutch' will not engage pr slips

1. Insufficient linkage free play

2. Worn frictibn disc

3. Weak or broken diaphragm spring

4, 411 'on friction disc lining

5. Loose pressure plAte screws

6. Worn .pressure ring

L

1 3

-''



' S

INFORMATION SHEET

B' Clutch Will not disengage,or drags

,1.. TQO much linkage free play

2. Dlstorted or warped friction disc.
3. Contaminated friction disc lining

133

r

4

(

M 71-B
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Automotive Single Plate Clutch Parts.

416

DIAPHRAGM SPRING

PRESSURE PLATE
t

I

FRICTION DISC

PRESSURE RING

134

M - 73-B

TM-1
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Automotive' Type Single, Plate Clutch
Construction and Operation

CLUTCH CABLE CLUTCH
HAND 2
LEVER

TRANSMISSION INPUT SHAFT

PUSH ROD
DIAPHRAGM

SPRING

ENGINE r
CRANKSHAFT

PRESSURE PLATE

Ja5

PRESSURE RING

RELEASE
LEVER

1304

g
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AOTOMOTIVt SINGLE PLATE CLUTCHES,
UNIT III .

.4

M;-77-B

JOB ,SHEET 1 REMOVE, DISASSEMBLE, INSPECT, AND REINSTALL
s`a, A SINGLE PLATE CLUTCHhe .4

I.
1Tools and material's

A. MetrIQ sotket.sef

- B. Metric d wrench

C. Hand tool assortment

D. Dial indicatdr

E. Appropriate serve n3andal
°

F. Set of centers 1 .

.G. Surplus transmission input shatt, or universal clutch all Hoott. tool

r
: . H. Safety glasses

, .k:II. Procedure I a
.

a 1
.

. P .
(NOTE- Some makes 'of motwojcles require- removal of ,-the
transmission for access to the Mtqh. Consult appropriate service
instructions.)

engine or
mavual for

V A: Remove al-ternately every other retaping bolt fr -gri. pressure ring

. A TE: Remove slowly and evenly until all spring. pressure" is releasgd!o
qi prey t- mage -to clutch.) it. . . , . ,

B. . Remove the rke%ure 'ring,. frictron disq,1110d -pressure plate vyiih diaphragm' . * -spi-ing, 1

--.....,, : * ...
C. Inspect clptch cdhiponents for 'heat warpage, oil saturation, or excessive'

Wear

.

o g ,

a
II,

j

4

1- 3 "a "

e
. "

ti

'

.

.

.
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JOB SHEET #1 .

D. Mount frittion disc on centers and measure radial runout with.clial indicator

. .

N

(Figure 1)

,
_ SURF,'Ll..1S-INPUT*SHAFT'

4E.

DIAL INDICATORill,

I
Install tessure plate ,with ditiphragm, frfctjon d.i and p`ressure ring

-
. . .

4NOTE: Use surplus transmission input shaft or universalflutch alignment
tool to align friction disc. .,

- i

A
''''---", I

11111 ft
F. Install retaining bolts . ..,

_ ,
.. 0 .

(NOTE: To prevent damage to ciptch,.4ighten slowly/41d evenly until the
-spring is compressed.) - A"'

. .. . -

G., Adjust dutch linkage atcOrding to specifications'
- 1

4

I

I

1.

1 8'

. ,

'41

*,

a

.
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.AUTOMOTIVE SINGLE IkATE CLUTCHES
UNIT III

'TEST

1. Define the terms' associated with automotive single plate clutches.

a. Diaphragm spring

b. Pressure, ring
.. ,

r ,

c. Radial runout--

Identify the parts .of an automotive single plate utch.

AO

C.

d

M 79B

3'

3. Deicribe the construc tion an automotive single plate clutch.

I
4

II

0

135
f

;1
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fit

Sr

Ariange in order the following steps under each section of operation for an
automotive single, plate clutch by placing the correct sequence letter in the

"appropriate blank. _

a. Operptor compresses clutch 'hand lever

1) Pressure plate causes diaphragm spring to flex, releasing pressure'
on friction disc

2) No power is transmitted to transmission because

a) Nb friction between friction disc and pressure plate

b) No friction between friction disc and pressure ring

3) Motion is transmitted through clutch cable to release lever

4) Release leveu§ost push rod through_transmission input s*t
to act on pressure plate, 0-

5) Friction disc ',moves ,aWay from pressure ring .'
,... .

, ,

b. Operator releases clutch hand lever
1,

r . ,,

1) Power is transmitted to transmission__:..........4

and

,
a) Friction is created between pressure plate and Inction disc

,,.

b) Frictibn 'is created betteen pressure ring and friction disc

2) Pressure on push° Jod is refelse

3) Diaphragm spring returns td"brigir at shape
Air

a) Moves push r&d, ,release let*, and clutch cable ,back'to the
"at rest" ppsitiar

b) Compresses faction- disc between pnassure ring and pr.essure
. . plate

. ,

5. Select the 'possible causes of speitlfic clutch malfunctions by placing an "X"
in the appropriate blank& , it-' 4.

a., Clutch will not engagetor slips
,

1) Broken clutch'cable
, .

2) Insufficien't linkpge free flay

3)om, pressure ring .

40,4t
01

14E?

"
I I 46.

,41



4) Incorrect tire pressure

5) Weak or broken diaphragm spring

6) Oil on friction disc lining

b. , Clutch will not disengage or drags.

1) Distorted or warped friction disc'

2t Loose pressure plate screws

3) Too much linkage free ;Ay

4) Insufficient linkage free play

5) Contamrated friction disc lining

6. Demonstrate the ability to remove, disassemble, inspect, and reinstall a single
plate clutth.. it t

,

11

)

(NOTE: If this aaiVityithis not been.accomplished 'prior to the test, ask your
instr4toc, when ;it shoUId be cOmpleted.),

,
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AUTOMOTIVE SINGLE PLVE CLUTCHES
, , III
« .

-40
ANSWER8 TO TEST

1. a. Diaphragms spring =Circular, dish-shapedw spring steel
formed on the innei radios to facilitate flexing

b. Pressure ring -Steel ring attached to the outer face of theflywheel that
forms the :outer friction surface

c. Radial runOut--Side to side movement of a circular object as it rotates on
s axis

INV

4

M - 83-B

plate with fing

2. a. Pressure "ring

b. Friction disc

c. Pressure plat

d. Diaphragm spring

3. Description should include:

a. Flywheel is'connedted to engine crankshaft

b". Clutch comporients .assembled within' recessed face Of flywheel

1) Diaphragm spring next to flywheel face

2) Pressure plate between' diaphragm spring and friction'"disc foms
inner friction surface

3) t Pressure ring bolts to outer face of flywheel to form outer friction
surface

c. Clutch releoase push rod operates through center of transmission input shaft

d. Dry type clutch

4. a. Operator compresses etch hand lever-.
1) c

, .

:2)

:-3)
4) b

5) d .

r

0

0
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110111312M.

b. Operator releases clutch hand lever

2) -a

3) b

5 a 2, 3, 5, 6

'b 1, 3,

6 Performance skill evaluated to the SatisfaCtion of the instructor

,

A

00.

143
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CONSTANT MESH DESIGN
UNIT I

UNIT OBJECTIVE

M - 1-C

After completion of this unit, the student should be._ able to identify the parts of the
constant mesh transmission and .deschbe the system for gear designation. The student
should also be able to selearthe types of gears, select the types of shifter mechanisms,
and list .the important points in construction design. This knowledge will be evidenced"
by scoring eighty-five percent on the unit test.

SPECIFIC OBJECTIVES

After completion" of this unit, the student should be able to:

1.

2.

3.

4.

5.

9
6.

7.

B.

4
9.

/ 4

I

Match terms associated with constant mesh design to the correct definitions.

Identify the parts of theIconstant mesh transmission.

DesCribe the system for gear: ignation.

Select the types of ii-ansm n gears.

Select the types of transmission shifter mechOisrn.

List important points in transmission construction design.

List the major parts of a drum shifter mechanism.

Select the major parts of a camplate and shift quadrant Shifter mechanism.

List the major parts, of the ball lock shifter mechanism.
01,

114
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CONSTANT MESH DESIGN,
UNIT I

SUGd TED 'ACTIVITIES

I. Instructor:

A. Provide student with ective sheet.

B. Provide -student wittr, information sheet..

C. Make transparencies.

D. Discuss unit and specific objectives.

E. piscuss information Sheet.

(-4

JI

M 3-C

F. Obtain an assortment of transmission gears, shaft& and shifter mechanisms
for the student to examine and study.

G. Give test.

II. Student:

A. Read objective sheet.
ti

B. Study information sheet.

C. Examine the design and relationships of the transmission` components
supplied by the instructor.

D. Take test.

/ -INSTRUCTIONAL MATERIALS

I. Inclu4ed ,in this Unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

e

1. TM 1--Dog Gears

2. . TM 2--Constant Mesh Transmission Parts

3. TM 3=-Transmission Gear. Types

14 5

,
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4

4. TM 4--Shifter Mechanisms

5. TM 5 -Drum, Shifter Mechanism Shift Forks

6. TM 6--Drum Shifter Mechanism - Major Parts _

7. TM 7--Camplate and Shift Quadrant Shifter Mechanism

8. TM 8--Ball Lock Shifter Mechanism

Test

- \
E. Answers to test

II. References: ,

A. Ocet, Ritch. Chilton's Motorcycle Troubleshooting Guide. Radnor,
Pennsylvania: Chilton Book Co., 1966.

B. Honda 90,Sec/ice Manual Models S90, CL90, CL90L, CD90, C90, pd
CT90. Honda Motor, Co., Ltd., 1970. I'

C. Suzuki T-500-2 Service Manual. Suzuki Motor Co., Ltd., j 969.

D. Suzuki 350 Parts Catalogue. Suzuki Motor Co., Ltd., 1969.

E. Yamaha. Service Manual - Models YGI, YGI-K; YGS -1 and MG /T.
Motor Co., Ltd. .

Chilton's New Motorcycle Troubleshootingi Guide. Radnor74ehn ylvania:
Chilton Book Co., 1973.

4

146



M 5-C

CONSTANT MESH DESIGN
UNIT I

INFORMATION SHEET,

0

I

I. Term *and definitions

A. Constant mesh--Transmission design in which the gears are engaged at all
times

B. Doi?g gear--Mechanical device for holding or gripping that consists of a spike,
rod, or bar that, engages slots or holes in the sides of other gears
(Transparency 1)'

C. MainsOft--Shaft that delivers power from the engine to the gear box

(NOTE: The mainshaft is_Also known as the drive shaft or input shaft.)

D. Countershaft--Shaft that is driven by the Mainshaft anti delivers power to
the chain sprocket

(NQTE: The countershaft is also known as the driven shaft or output shaft.)
r
E. Idler gear -Sear that spins freely on ifs shaft and is used to transfer motion

from one gear to another

F. Integral gear--Gear machined as one piece' with its shaft

II. Parts of coristant sh transmission (Transpardncy 2)-
A. Mainshaft .

B. Countershaft

C. Gears

D. Bearingt

E. Shifter mechartitm

Thrust washers and retaining ringsF.

III. System for gear designation

A. Location-

1. Mainshaft--Signified by M

2. Countershaft-Signified by C



.

I

&

INFORMATION SHEET

B. UseSignified by ,

a

eb

1. 1st gear

2. 2nd Oar

3. 3rd gear

4. 4th gear

5. 5tri gear .

, O

Example: M1--Mainshaft 1st gear, C4--Countershaft 4th gear

IV. Types of transmission gears (Transparency 3)

A. Idler

B. Idler dog
rm."

C. Sliding dog

D. Integral

V. Types of transmission shifter mechanisms (Transparency 4) .

A. Drum
.

B. Camplate and shift quadrant '... ti

..

C. Ball lock

-yr. Important points in transmission construction deign (Transparency 2)

A. Consists of two parallel shafts

B. Each shaft carries .three, four, or five gears- of varying sizes
, ,.

e

(NOTE: Number of gears depends on number of speeds in transmission.)

Each gear is meshed with a corresponding gear on the opposite shaft_
_ .

D. Movable ge s are 'splined to their shaft ..

(NOTE: Gears can.siide sideways but cannot rotate independently of-shaft.)
..

0

--..c.....
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INFO MATION SHEET

M 71-ike:.

"

E. Movable gears have gs to engage dogs, or recesses, on adjacent gears __

(NOTE: These gears are known as sliding. dog /ears.)

F. Adjace'n't gears spi freely on shaft 'until engaged by sliding dog gears

G. Movable gears- are moved by forks which run. in circumferential grooves
around hub of g r -

(NOTE: Number of forks depends on number, of speeds in transmission.)

,gr
,

H. All gears can b: meshed constantly, but only one gear set will actually
be transmitting power

0.*

I. When transmission is in neutral, nCrne of the sliding dog gears are engaged
and no power is being transmitted 4 .,

'(NOTE: The following points_are helpfuNwhen considering transmissions:

11,

...

1.

2.
#

3.

4.

5:

6.

-AP

,
Iiihe shafts must remain parallel when the gears are installed

First gear drive is usually cut into the shaft itself; no'other gear
is

. Splined or fixe d gears always mesh with free spinning gears
t

Round dogs against round holes; square dogs against square dogs

Double sliding gears need two free spinning gears on. the other
shaft

Sliding. gears or fixed gears alternate with free spinning gears,
exceptwhen this conflicts Yaiith previous rules.) '

VII. Major parts of drum shifter mechanism (Transparencies 5 and 6)

(NOTE: There are two variations of the drum shifter mechanism. In one. the
shift forks are supported by the. rum, and in the other the shift forks are
supported by a separatt shaft.)

A. Shifter drum

..

B. - Shift fork

C. Shift lever

14i, .

i
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-

to.

11 Shift spindle'

Shift lever return spring

F.,iShift (pawl

INFORMATION SHEET

111

1 Ale

G. Stopper plate
, .

VIII. ) Major parts of camplate and shift quadrant shifter mechanism (Transparency
7)

J-k..b. . .
(NOTE: There are tw v riations of the camplate and shift quadrant shifter
mechanisr4n. In one the uadrant is used to rotate the camplate for shifting,
and in the other the quadrant serves as the camplateT

A: Camplate

B. Quadrant

C. Selector forks

D. Index plunger and spring

E. Gear change and plunger assembly

F. Gear pedal

i.

IX. Major_ parts of ball lock shifter mechanism (Transparency 8)

A. Drive axle

B. Steel balls

C. Shifter head

D. Shifter rod

E. Shifter camplate

F. Gear change lever

G. Stop pin and' spring

7

1.5u

I

1

6, 4

a
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C MCTA 1(1 T MESH TRANSMISSION:PARTS:
400\10

.
.

. _ .
.. t. ..

dear' Lr: Thrustas e rs a ;rd
Bearin Gar .

.. _

Retaining Rjrrc . -, a. .

.

Gear,._ . .
.
; -.

e

Mainshaft

4

Countershaft'
.

Bearing

Gear

Thrtst Wash'erS.
and Retaining Rings Gear

.1
. t4

Gear bearin

7

_4'

15"

,
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"1"RANSMASION 'GEAR' TYPES
--,- . -

M - 13-C
. .

. a

. IDLER,GEAR.

o P

e

'16LEk DOG GEAR - .

-4-"'s SLIDING DOG GEAR

i

-\
i

a 4.

Re'

....- ....-- , 44
. ,

INTEGRAL GEAR

s i.
.

I

f f '153
.-

A

1

ft. j
I. ,..,

,.

''.

/

o

'J

i

i *it TM 3
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SHIFTER NIECHANiSAAS

Ball Lock.

SHIFTfiR ROD
. SHIFTER HEAD

GEAR PEDAL
QUADRANT.

SELECTORFORKS,

M - 15-C

litc----=-STEEL BALL

DRIVE AXLE

SELECTOR SPINDLE

GEAR CHANGE
SPINDLE
AND PJ.UNGER
ASSEMBLY

INDEX PLUNGER 'Drums,
. CAMPLATE 0

A .. ) I.

Carnplate and
Shift Quadrant

154

I

FORK-SHAFT ,

TM -



0
M 17-C.:

DRUM SHIFTER MECHANISMSHIFT FOINIT

0

.4

szc*,
-94/

e

a

` SUPPORTED ON SEPARA4TE SHAFTS

4

ti

ot

t

155

POR'SUPTED. BY DRUM
r

4
4

,

,TM -

4 -
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k

DRUM 'H1FTER.tviECHANISM-MAJOR PARTS
111
it 4

A

SHiFT:FORK
SHIFT FORK ,SHAFT

SHIFT PAWL

-.
, ETURN "SPRING

4

STOPPER PLATE .

156

Courtesy;
Amer' an RondakM9por:Co:, 1n6# -

Gardena, California.

csi'
. 11! 1/4,

k

.. F.
,11,

,

o.

. .

or

TM - 6

-

et
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CAMPLATE. AND SHIFT QUADRANT
SHIFTER MECHANISM

GEAR PEDAL

QUADRANT
SELECTOR FORKS

M 21-C

SELECTOR,
SPINDLE

tiAR CHIsIGE SPINDLE
AND PLU GER ASSEMBLY

II.

1
CAMPLATE

9,
iNDEX. PLUNGER
AND SPRING

SHIFT QUADRANT

DETENT AND SPRING

NOTE: SHIFT QUADRANT IN THIS DESIGN ALSO SERVES AS THE CAMPLATE
SINCE IT HAS THE FORK SLOTS CUT 1 TO IT

4
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BALL tLOCK SHIFTER MECHANIW

BALL LOCK.PARTS

M 23-t

gr------STEEL BALL

SECOND DRIVEN GEAR

LOW DRIVEN GEAR

.DRIVE AXLE

STOPPER
SPRING

SHIFTER ROD

?TAR ROD

SHIFTER HEAD

STEELBALLS

STOPPER PIN

.TOP DRIVEN GEAR.
- - ,

IMMI11

r. krINEm VOTI 7. ,

bRIVIOG AXLE

SHIFTER ARM

SHIFTER CUPLATE

GEAR CHANGE
LEVER

CROSS-SECT1ONAL BAIL COCK

156 TM -8
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CONSTANT MESH DESIGN
UNIT

NAME

TEST

1. Match the le s' on the right to the correct definitions.

a. Gear machined as one piece. with its
shaft

Dog gear

2. Couritershaft
b. Shaft that delivers power from the

engine to the gear box 3. Constant mesh

c. Gear that spins freely on its shaft and 4. Integral gear
is used to transfer motion from one gear
to another 5. Idler *ar

d. Transmiston design in which the gears 6. Mainshaft
are engaged at all times

e. Shaft that is drivenby the mainshaft and ,

delivers- powerto the chain sprocket

f. Mechanical device for holdipg or
gripping that consists of a spike, rod, or
bar that engages srots or holes in the
sides of other gears

Cr

159

0

, .
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to

ii.

i

it

- 2. identify 'the-parts of the constant mesh transmission.
v

b.

c.

e

.
e.

3. Desce rite the system for gear designation-:

,-

t
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*v

4. Select the types of -transmalon gears by placing an "X" in the appropriate
blanks.

a. Integral

b. Close ratio

c. Hellcat

d. Idler dog
.

e. Hypoid-
I

r'

f. Idler

g. Slid* dog

5. Select the types of transmission shifter mechanisms by, placing an "X" in the
appropriate blanks.

a. Hurst syncro-lok

b. Carhplate- and Shift

c. Vacuum assist

d. -Ball lock

e Dual diaphragm

f. Drum

6. List eight important, points in transmission constaittiOn design.

a.,

.b.

411k

d.

e.

f.

9.

161's.;
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.

7. List the major, parts of a drum shifter mechanism.

a.

(

g.-,

r

.

FR

. .

, _ r

41....

8. Select the major Parts of a camplate and shift quadrant shifter mechanism by
placing an "X" in the appropriate blanks.

(

a: amplate

b. Shift pawl

c. Gear pedal ,

d. Index plunger and spring

e. Shifter drum

f. Quadrant.. .

g. Selector forks.

h. Steel balls

.1.

III
i. Gear changdAnd plunger assembly

9. List the major parts of the ball lock shifter mechanism.

a.

b.

c.

d:

e.

r 9. 162
. /
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1. a. 4

b.

c.

2 141
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CONSTANT MESH DESIGN
UNIT 1

ANSWERS'TQ TEST

d. 3

a. Mains.haft
.

b. Gears.

c. Countershaft

e. 2

f. 1. . t

. d. Thrust washers' and retaining rings

e. Bearings

f.: Shifter mectianism

3. Description 'should inctude: -

a. Location

1) Mainshaft--Signified by M
.....- .

/
2) Countershaft--Signified by C

b. Use'--5ignified by

'11) 1st gear , I

a

, .

M - 29-C

. '.

Dt-=-7`;-r---'-
/ 4.

2) 2nd . gear

3) 3rd gad

4) 4th gear

5) 5th gear

4. a, d,, f, g,

5. b, d, f

.,. .
16'1

4

4.

. .

44
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'6. An eight of the following:

a. Consists of two parallel shafts

b. Each shaft caries three, four, or five gears of varying sizes

c. Each gear is meshed with a corresponding sear on the opposite shaft

d. Movable gears are splined to 'their shaft

e. - Movable gears shave- dogs- to engage dogs, or recesses, on adjacent gears

f. Adjacent gears spin freely on shaft until engaged by sliding ,dog gears

g. Movable gears are moved -bY forks which run' in circumferential grooves
around hub of gear

h. All gears can be meshed constantly, but only one gear set ,will actually
be transmitting power

P"
i. When transmission is in neutral, none of the sliding dog gears are engaged

and no power is being transmitted
41

7. a. Shifter drum

b. Shift fork

C. Shift lever

d. Shift spindle

e. Shift lever return spring

f. Shift pawl

g. Stopper plate

8. a, c, d, f, g,

a. Drive axle

b. Steel gaffs

c. Shifted head

d. Shifter rod

e. Shifter camplate

Gear. change lever

g. Stop pin and spring 16

go.

t
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gilrCONSTAN:T MESH -OPERATION, ,

UNIT 'I/ ,..
.--..

UNIt OBJECTIVE) .

r
After cOrnpletion of this,unit, the 4

student shpuld be able to distinguish between the two
gear shift patterns .and -Match the types of shifter irechanismtto the.poPrect _operations.
The student should also by abje to calculate gear ratios and trace the power flow through
ttiktransmissiop in each' of the gear cornOinations. This knowledge will be evidenced
through demonstration and, by Sc rin6 eighty -five pertent on the nit

SPECIFIC 6BJECTIVES .

'After completion 91 this unit, 'tl`student should be able

1 Define gear ratio.
- 0

2. _Distinguish between the two year shift patterns.
* I}

.

3. Match the types of 4hiflor, mechanisms t, the correct operations.
, .

4. Trace the power flow through the transmi iorr in(the gear combinations.
Xat/Nee 5: Calculate gear ratios.

0

44,

.A,

V

4

C

.165.

'a

4

4

A
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4

4

c

4
r.

ArrivresH frit/9110N
'UNIT I I

I. °Instructor:

A.

B.

UGG.SSTEa ACTIVITIES

Provide student with objective sheet.

Provide student with information- and assigninent sheets.

C. Make transparencies.

D. Discuss unit and specific objectives.f

E. Discuss information and assignment sheets"

(of F. Cortstruct a Mock-up from an old transmission and
patterrts and operation of the shifter mit isms.'

Demonstrate the different gear ratios y counting the
of the input shaft to one reVolpti of the outpu

14. Give test.

II. Student:

A. -Read objective sheet.

B. Study information sheet.

Q. Complete assignment sheet.

4

D.

E.

F.

c-*

M 331C

demonstrate the: shift

numb'er of revolutions
t shaft.

Complete activities=assigned by instructor.

Observe , and particiAte in any demonstration given by

idke test.

INSTRUCTIONAL MATERIAL(

Included in this unit:

A. Objective sheet '0

B. Information sheet

166.

, .

instAtoF.

. .

ve,

4
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1

.

Transparency masters

1. 1.::Gear Shift Patterns

TM 2-02y,ation of Shifter Mechanism°

3. .(41 3--Drum Shifter 'Mechanism-Pawl Variations

4. 4-,Camplate -,and Shift Quadrant Shifter Mechanism
-

7M 5--Ball Lock Shifter Mechanism
14.

6. T MN6--First Gear-Transmission Power Flow

7, TM /--SecOnd Gear-Transmission Power Flow

5.

8. TM $--Third, Gear-Transmission Power. Flow

9

10.

1'1.

TM 9 Fourth Gear-Transmission Power Floyv

TM 10- -Fifth Gear-,Transm'ission Power Flow

TM 11--Neutral

D. Assignment Sheet #1.--CeicAte Gear Ratios-

. _

E.' , r-l'swers to _atsignm. ent -sheet

. . '.
F. Test

,i'
7 '.; .

r .
A

test
,. .

G.. enswers to t

. .

If., References:
") ' .

. . ..

,4, Yamaha Se'r*ce Manual-Models YGI, YGI-K,-ZGS-1, ant" ll'AIT. Yamaha. .,

M tor Co., d. I* '9 .41. . . i

ier

) '

T

B. Hord qo Service., Manual. Honda Motor Co-.- Ltd., 1972.

Honda 456 Spoce Manuel. Honda Mdtor Co.,. Ltd., 1971...

D. Motorcycle Systems b-aining Manual-Motorcycle Power Train. Kawa,saki
Motors Corp,1973.

-

j ,Nicholson, J. B, lylo,dern Motorcycle Mechanics. 7th ed. Saskatoon, .1

, Saskatchewan, Canada:, Nicholson Brothers 'Motorcycles, Ltd., 19'74.
.

F. Chiltont's New Motorcycle Trovbjeshopting Guide. "Radnor/ Penntylyania:

Chilton Bool. Co., 1973.
k /fr

$
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I
'I ,,.. . * '*

Gear ratio Number of teeth
oc)o*

nterghaft gear iii relation, to number of teeth
o maInshaft.gear t -- ..

. .
1 A .

(NOTE: Gear ratio ii also referred to as the-Speed of the input shafst in relation
to the speed -of the output shaft.) -. *

.., ? ,,,

I I. Gear shift atterns (Transparency 1) . r
.

, M,- 35:C

. -

. ?gig

..CONSTANT MESH OPERATION
UNIT II

"dr
,

INFORMATION SHEET
' S

(

' . -
., ";

A. Standardized--1st gear 'down from neutral and 2nd,,3rd,
, ,,4th; an'di5th gears

., up from neutral; , i _. r.
,

t
11\ '(NOTE TIN is.the most common shift pattern')" A.

..---
'1 a.

B._ Early- Bfitish-rst gear' up from neutral and 200, 3rd,' and 4th gears down
',from rreutra;

V

, . .
III Operations of types Ilifter mechanisms (Tra'nsgarency 2),

.:
.,

- ..

Drum sikriter'mechanism Transparency til .A:
.

.
..

4. i e'
1 Shift pedal moved ilp pr down .

a. Shift pawl Moves . -
, r

if 'N,
:b Rt rn- spring spreads applying reverse pressure on pedal . .

c. Paws coNacts drum pin causing drum to rotate
41IP (119b

2 Drum rotation

VC

-
} Forks move sideways, becaltse pins in forks must follow

grdoves in drurr*

Forks move sliding gears on ,transmission shafts

c Stop pawl or stop "h,goks" time the rotatipn of drum for
each ,shift

otp
, -

Each gear change requires .only. a
.6f the drum ,

Or.

1.. e. Detent holds drum in correct i)osiq,on beitvipen ,shifts
. ,.s..--b---)., . 4

. r

(NOTE.' Shift pavvls-and stop palls are manutactured in
,/many configurations ) . -

deg es of rotation

16
°
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c

I.

.

INFORMATION SHEET

3. ,Shift pedal released
'0

a
. ,

', rn sOring, moves pedal back RI central rsosition
,

b. Pawl "returns to centt f position, ready to shift either
a

up or
down

B. Camplate arid shift quadrant Shifter mechanism (Transparency 4)

1. Shift pedal moved up or down
. - .." f

s

a. Gear change spindle and plunger assembly- rotates

b. plungers engage teeth on the quadrant
, .

C. Quadrant gievofi ,tq rotate camplate

d. Shift* forks 'follow dots cut 7n camplate

2. Shift pedal released -4
,
'

Retutn sprang moves .pedal back -to central positidh

\
. c .. r

s

^ b Index plunger. holds earriplate %and quadrant i."0 position
'-"-Jbetweens.shifts',, . . ,- ,

, .

,
e^' . . . .

(NOTE:: Thtreare two variations of the camplate and shift-
. quadrant shifter; mechanism, but the operations are basically
the sane.) t .

94

- - . , 7 t Z.14 lic - %' "
C"---.r_ - -, ...y.

,,
Ball, iiock ishitter vechavisrri (Transparency- -

c , . -

' as 1 SKift,pedal. moved up or down ,..-
.,

?

a . Rotates.,shifter camplate . ,
- , --

:., b. ,
Camplate moves shifter rod in Or but of holloW countershaft

..

ti

c Shifter lieal1 forces steel ball outward

'd." Reel balls epgageslpts iri bnper.surfaces otigears

e. Stop pin' and spring engage Hatches in camp te.to'rnaintairh
shifter position ;

Shift pedal releaseti

a
A 4

Return spring moves shift pedal back to Central position

Camplate and shift rod do not return to a te'ntral position
for the next "shift

); '

16u '

6
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IV. Trarrsmission power glow

,r

INtOkMAT.ION SHEET'

ak.

(14409-E Refer to appropriate servi
location of gears moved when shift]

A. First gear (Transparenc'y 6/'

manual

_ A

to determine gear !numbering and

.

1. 't-4 is moved to C-1

2. - M-1 and C-1 are stn constant mesh
- .1

3. C-4 iphned to countershaft

4 Powilkow- i! ma inshaft M-1 to C-1 to C-4 to cou haft

B Second gear (Transpar ency
r

7)

1 C-5. 4% moved to eNtage !

''2, , M-2, M-,1 rinade as a- single umt

3 M-2, M-3 splined to countershaft
11#

4. Power flow main`shaft and 3 to C-2, to C-5. to
countershaft

C.. Third gear" ( Transparency 8)

1 C-4 (t moved to engage C-3

2 Power flow is mainshaft to M-2 and
countershaft

(FoUrth gear' (Tr.ansparency 9)
J

1 M-2 and 3 is' moved to engage M-4

, 2 Power flow is mafnshaft to M-2 and 3 to yL..4 to C-4 to
countershaft

3 to C 3. to C 4 'to

t

fifth gear (Transparency 10)

1 M-2 and 3 is ,-moved ta, engage. M 5

2 M 5 is meshed~to G!

3 C 5 is sphried to counter;h'ift

.,
Poiver flow is mainshaft to M 2 and 3 to M-5 to C 5 to,

. -
. countershaft k,. .. U

#'
.44
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INFORM4TION SHEET -A(

F. .Neutral (Transparency 14:4

1. Sliding gears C-4,C-5, and M-2 and 3 are centered

7. No power flows .from mainshaft to countershaft

(NOTE: 'Shifting C-4vvill give st'and 3rd -gears, shifting C-5 will give 2nd
gear, and shifting M-,2 and 43 will give 4th and 5th gears.)

1111,V Calc4ating gear' ratios .

- lib 4
._ ...

A. Enter niAmber of )"teeth on countershaft (driven shah,-o"-t. 1--iit. pi rut shaft) gear

B.
Enter ntirn&r of teeth on . mainshaft (drive shaft or input shaft ) gear

Example' Countershaft gear i, 60 teeth, mainshaft gear, 2510th; ratio
( _

V 1, is 6(1E25 ,
...

. \e numkers tc') fractiOns by diVidrngsach numberber by the smallest of
e two " qr

. .
_

Example 1f ratio is 60:25, 25 -is the §matlest of the two numbers;
-.._ . therefore, 60 , ,5 = .4 and 25 , 25= 1. Ratio is 2.4:1

/
, %. ....i.

.

(NOTE- In the example the input shaft. is rotating 2.4 times for every 1
revolution of the output `shaft, or the input shaft is 2.4 times faster than
the output shaft.)

J

I-

rR

71.

of,

1. '4,
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GEAR SHIFT 'PATTERNS
.,/-

I

STANDARDIZED

114 39-C

*eh'

t ,

4

4.
.EARLY BRITISH

. 1'7 2 .

14., TM -1

4



Drum pin

(

OPERATION OF SHIFTER

mange drum
Selecto-r fork

___)C'hange lever set

414

Change pedal

Nt

174



DRUM SHIrTER MECHANISM
-Pawl Variations

DRUM

_STOP PAWL

SHIFT PAWL

SHIFT PAWL

M -- 43-C

SHIFT PAWL

STOP "HOOKS".

STeffr"HOOK"

HOLE FOR
RETURN SPRING PIN

1175

HOLE FOR RETURN t

SPRING PIN"

. TM: 3..



4

, . 1

1'

7 ,

-. CAMPLATE AND SHIFT QUADRANT
SHIFTER MECHANISM

SHIFT FORKS,.
SHOWING

THE CAMPLATE
ENGAGEMENT

ROLLERS

J.

E

CAMPLATE
PLUNGER

QUADRANT

'GEAR PE'DA 1.

.

illtUADRANTS,.-
SELECTOR

FORKS

GEAR CHANGE
SPINDLE AND
PLUNGER ASSEMBLY

RETURN -
, SPRING

BSA

I
.

.

PIVOT\

hifter mechanism 4

eANIPLATE IS

0

SELECTOR
SPINDLE

,

INDEX PLUNGER

I

CanIplate type =shifter mechanism . -

', from a Triumph Trident

ILLUSTRATIONS SYN ORTkN-TRllitIPH CORPORATION
io

1.

-1 R:

ei177 '



4.

BALL LOCK SHIFTER.MECHANISAA

A

NOTE: THE SCHEMATIC SHOWS
THE TRANSMISSION IN
SECOND GEAR'

STOPPER
SPRING

STEEL' 13.LS

SHIFIER ROD ',._!.f es. A63:6-2.i...

M - 47-C

TOP 3rd
2n

d- MAIV, AXLE()(21)
(17) LOW

(12)

STOPPER PIN

DRIVING,
SHIFTER CAMPLATE, SPROCKET

GEAR CHANGE-
LEVER .

1-11FTER

1HEAD

bRI,VING AXLE

37 .

LOW DRIVEN GEAR
SECOND DRIVEN GEAR

THIRD DRIVEN GEAR
TOP DRIVEN GEAR .

GEAR

STEEL BALLS

Cross-sectional View

,SHIFTER HEAD

DRIVE AXLE

. TM -.5
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CONSTANT MESH OPERAT4N.
UNIT II

ASSIGNMENT SHEET #1--CALCULATE G AR RATIOS.,

M 61-C

( , ,..,
. . .

1. The drive gear has -1.7-4eeth and the-driven gear' has 43 'teeth. What is the gear
, ratio? Round to two decimal !Dives.

.
. ..,-1,

_ t__

AP

a

.1

JO

V.

2. In 4th gear a motorcycle has25 teeth on the mainshaft gear and 25 teeth on
the Countershaft gear. What is ,the "gear ratio?

A

1 aJ -

I

1. T

-7

S
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62-C .

1

4

a

ASSIGNMENT SHEET #1

a

--

--

7 i

3. A motorcycrhas 'a gear ratio of 2.4 to 1 in 3rd gear. If.the input shaft is
turning 2200 RPM; hop itist is .the output shaft turning? Round to two decimal
places. ..

ti

r
460

*

a

0

4

7

9

4. Brand motorcycle is equipped with a' second gear that has 21 teeth on M-2:

. and 38 teeth on C-2. A tachometer connected to the ARA shaft indicattkiti '-

is turning 470 RFM.'What 'is the ips of the outpasshaft? Rou-nd to two
decimal places f r ratio and output.shaft speed.

4.

. 1

a

S

+192.

a.

ti

000.611.



CONSTANT MESH OPEVTION
q , UNIT 'PI

a
"ANSWERS TO ASSIGNMENT 'SHEET

a
1." 43:17

17 = 2.29 1

17 ' 17 r 1.7143.000 11 17
34

411k7
96
85

50
34'

.160 ,
153

A 7/17 remainder

Rounded to two decimal places -R a o = 2.53:1
.

25:25, $

25 : 25 =
25 25

Ratio = 1:1

1 1

25 126 : 25 128
25 -,25

a'

/.

,

3. 2.4 to 1 means input shaft is turning 2.4 times faster than, output,shaft

916.666 ft
2.4 12200.0000

216
40
24
160
144
160
144

160
144,

160
144

(16/24 rerhainder1
st

twRounded to o (decimal places--Output shaft speed = 916.67 RPM

-4

.19`.3

I.

r



64-C

L

'6.

7

1

e

-r'

/
4 38121\

. 38 : '21 =

21 21

A.
,..._

Rounded to two

de. (

1.809 1

21138.Q00 op rfr
21 ' . 21

170
168 .

20, .

0 .

200 4.
189 .

11/21f remainder
,

decimal places -Ratio = 1.81:1

..

1
1

I.

1.81 to 1 means input shaft is turning .1.81 times faster than output shaft

1.81
2596.685 OM

1 4700.00000 0,
'

362 . \

1080 '('
°\

-

905
1751
1629

, -...

i

1210
'1086 N

i 120
1086 \

1540
,, .

A

I

1448 ( '
sc-

920 .

/

905 -..\s.. .

15/1.81' remainder

,Rounded to two decimal places--Output shaft speed = 2
''':."-4110k,

)
00

i

.. 19 q

of
I.

. s

6.69 "-RPM
A

(

(

.
,

sf ,

4 ,..; 1 ,

.
.

Is

r

. , .

)1

' . ''' ,

'I

lli

..''
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CONSTANT, MESH OPERATION ,

'UNIT II-

NAME
-

TEST'

- 1. Define gear ratio.--

2. Distinguish between the two gear shift patterns by placing an "X" next to the
description of the standardized pattern.

a. 1st gear down from neutral an92nd, 3rd, 4th, and 5t1), gars up front
neutral

M - 6$-C

t

4
b. 1st gear tirfrom neutral and 2nd, 3rd, and 4th gears doWn from neutre1

\
`.3. Match the types taf-shifter mechanisms on the right to the correct operations..

',.-
.4 %, -- a. Shift forks follow slog cut in camplate 1: Drum

4 . .
s r i

b. 'Pawl i"Ontacts drum pin causing drum to 21 Camplate and

4.

rotate' r shift quadrant.
);:.4

.
4 I ... fa

a.
.Steel balls engage slots in inner surfaces 3 Ball lock

4.,:-- of 'gears,. /

.r

I

-w
d. CarnplatdrrroVe,s shifter rod in or out ofrT -.-

hollow coUntershaft

e

rno,sic le 'because "ins" in
forks. must follow gfooviisin drum..

f. Camplate and shrft rod do not return to
a central position" for the ntxt shift

.

'g: Quadrant pivots to rotate 'Camplate'.

h. Index plunger holds camplate anct
quadrant in Position between shifts

195

..........

.

tlar,

.
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9

44.

t

5. Calculate gear ratios.

r
a. If the mainshait gear has 16 teeth and the corresponding countershaft gear
. has 45 teeth, what is the gear ratio? Round ratio to two decimal places..

... ,. ,
.

s

ss

b. Brand Z motorcycle has a 5 speed transmission h 22 teeth on the 4th
.Speed mainshaft gear and 28 teeth on the' countershaft gear. What is the
gear ratio for 4th gear? RoUnd ratio to two decimal, Oraces.

4
r

4

4

o

c. A gkien 4-speed transmission has 21 teeth ori, the M-2 gear and 38 teeth
on the C-2 gear. If the output shaft speed is Measured'at 2740 RPM, what
is the input shaft.speed? Round ratio to twii decimal places.

1 9 Pi .

Aft

1

t

1



CONSTANT MESH OPERATION
UNIT II,

ANSWERS TO TEST

LIV1 69-C

1.,

2..

3.

Gear ratio--Number of teeth on countershaft gear in relation to -the number of
teeth 00 mainhaft gear

a

sclo,

a. 2

b. 1

c.
1

3

e. 1

1
f.

g.

3

2

wo"

h.

.

2

4.. a.

b.

Power flow is mainshaft to M-2 and 3 to to C-4 to countershaft

Power flow is mainshaft to M-2. and 3 to C-7 to C-5' to countershaft

. c. Power flow is mainshaft to M.-2 and 3 to M-4 to C-4 to countershaft,

5. a. 45:16 = 45 : 16.

16. 16

. 2.812 1

1-6 i x-.000= 16 16
t 32 .16,,, -

130 .

128
, k0 .

. 16 iv. ..
40 ;4

i 4 s
, 32 ., . ,

. -, 8/16 remainder - °
,

- 4' Rounded to .two decimal placesRatio is '2.81:1 .
. , ...

4

1 I.
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28 22 = 28 22
' 22 22

f .

Q00 22 ;22t ..22.
60

A 44
160
154.

C

44.
6 T') remainder

rc 414 c decimal places-Ratio is 1.27 1'

' --;09

Ccri

38 21

21 21

21

21

230 1.
189

'1 21 r-,mainder

rG ti,vo decimal places-Rati9 is '1.81.1

2740
,

x 1 81

2740
s 21920

2740
4959 40

I

C.

4

Q

a

44

speed is 4959.4 RPM

t
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CONSTANT 'MESH SERVICE
UNIT III /

UNIT OBJECTIVE

M 71-C

/

After completion of tiiii-unit, the student should be able to selict possible causes
transmission malfunctions and match types of wear and damage to constant m
transmission parts. The student should also be able to identify crankcase designs a

disassemble, inspett, reassemble, anfl.adjust a constant mesh transmission. This knOwl
Will be evidenced through demonstration and by scoring eighty-five percent on the u
test. , . :

SPECIFIC OBJECTIVES

,.After completion of this unit, the ,student should be able tb:

g

I

er

a

1. Select the possible causes of specific transmission malfunctions.

2. Match ,tyl5es of weavand dsmage to the correct affected constant mesh
transmission parts. ,

3. Identify the transrnission ankcase .designs.

4. DemOnstrate the ability

a. Remove and disasse le a constant Mesh transmission.,
er,

bi Inspect, reassemble,- a1 d install a constant mesh transmission and
adjust, if necessary.

O')

'
A

I

4

a
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CONSTANT MESH SERVICE.
r UNIT4Ill

SUGGESTED ACTIVITIES: .

1. Instructor' . .
A. Provide student with objective sheet.

. .-13
B. Provicie.Sudent with information a job sheets.

C. Kak4 transparencies.

D. Discuss unit. and specific objectives.
. ,

,.,
E. if5 iscuss information sheet.*

1

4

(

..... * '.
a.

.

F. Demonst?iste and discuss the procedures outlined in the job sheets.

G. Gather an assortment of used, worn ransmission .parts foripthe student .to '
c 'Inspect, measure, and compare. -,

I H.. Give test.

IL Student: r i,
A., Read objectOe sheet. .

/mot

I.

B. Study -information sheet.

C, Comp lete .job itspets.

D. Complete activi4s assigned
A

E. Take test.

o

by instructor-, :-
..,

INSTRUCTIONAL MATERIALS
,

InCluded in this unit:

A. Objective sheet
't

B Information sheet
/

C. .Transparency masters .
_ .

. ,

11. TM 1--Worn and Dambged Parts 'Geais

2 TM-if-Worn and Damaged Parts Shifter Mechanism

I

al

201
I

.

0,

--7

c

,-

.'

..



74-C

I

1-N

3. :TM 3--WOrn' and Damaged: Paris-- Shafts

4. 4--Crankcase Des'igys
.-gov

D. Job' sheets
ii

1 r *.Job Sheet\ #1-- Remove and Dilassemble a Constant Mesh.
4 Transmission - ,

.. ,, ' .
. 1

',' 2. Job Sheet 42-Inspect, 'ReAsemble, and Install a ConstantaMesh. . .
Transmission and Adjjst, .if Necessary

- . t
E. -est

- F. Answers to test

II. Referencesi
0

A. MOtorcycle Systems Tiaining Manual- Motorcycle Power
Motors Corp., 1073.

B. kionda 45;41 Service Manu'al-Models CB" 450, 450. Honda MOtor Co.,
Ltd , 1971.

.

Train. K asakisa

s

C. Honda 250.356 Service Manuql. Honda r)Iotop Co., Ltd., 1972-
; 4 4, .

D. Glenn, Harold T. Glenn's Honda Two-Cylinder Repair an?f-Tune-Up Guide.
' New `l_ork:. Crown Publishers, Inc,, 1972. .

E. Forsdyke, 'Graham. Motorcycle Maintenance Illustrated. Ftrkhurst
Publishing Co., 1967. . . -

. . i.
0

F. Chi /ton's New Motorcycle Troubleshooting Guide. Radnor, PerInsylyania:
Chilton Book Co., 1973.

4
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CONSTANT.MESH* SERVIdE
UNIT

V INFORMATION SHEET
.. , .,

.

linSmissron malfunctionS and possible causeskr I.
... ..1 '

A. Gears grind_ when shifting
r

1. Clutch not releasing completely

2. Worn/ shifter mecharittm 4 o

I/ I.

3. Wprn sliding dog gears

M 75-

.c
4. Worn thrust washers

5. VVor transmission shafts

B. Transmission umps out of gear ,

1. , :ing dog gears riot fClilly engaging due to worn parts

2. IMprOper adjustment (where required)

3. Irisuffroen4 detent.spring tension ,
...

4. Worn detent e

4 a 5.. Damaged shifty linkage

C Transmission shifts hard
"

4

1. \Clutch not releasing completely
1'

2. Worn, damaged, or misadjusted shatter mechanism

-3. Transmission, lubricant IM/el ,low

4. Improper shaft alignment

5. Scored or ciamacjed shaft splines

6 Bindirjg shift drum or camplates

D. Transmission will not shift
1111.

4:
Broken or incorrectly installed shift 'linkage,

2. Shift pedal loose an 'shift shaft

2 9.1
I

r

,
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Ale

I

4

1

,.

INEOR141,11!)N,SH-EET\..

.

3. Sliding deg birs.ndtng ion shaft

4. Seized,
.4`';s01 y t.

5. . Brokerr 'shift forks
-

Excessive transmission noise

1. Gears with broken teeth\

!N

1

2: Worn transmission shaft bearings

6. transmission' very. low on lubri'cpant

.4. Excessive' gear backlash

5. Mating a new gear Ma Worn gear .
. . , .

172, and
.

I. ,

Wear and damage on constant mesh transTh ission pags (Trinsparencie§
.3)

A. G;ars
ik

41.

.1. Dogs

a. Worn ,

Chipped

c. Broken

2. Gear teeth chipped

3. ' Shift fork grooves worn

B. Shifter mechanism -

.1. Forks worn q( broken

2. 'Drum diameter worn ,,,, _
.. . ,

3. Camplate contours worn
. e

4, Detents worn \ v
.

> i
5e Shift linkage worn, / sk

1\ *- ---.),t. i Am

6. lent springs weak

a

.

2 0 ,
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-INFORMAI#ON ,SHEET

Shafts °

'1, Splines worn '

2. Splines damaged or scored

3.. Bearings damaged_

4, Worn snap rings or thrust washers

III, Trinsmrssion crankcase designs ITransparenCy 4).
. .

A. HoriTntal split

*4-4 sptif

J

p.

' r

11.;?. ttg_

At

205

f M4- 77;-C,

7110
-

41'

t

...,

1111.
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WORN A141) DAMAGED PARTS

I

" 3 CHIPPED
, GEAR TOOTH .

GEAR'S

10

CHIPPED

S

tommom
NW=

1**Optikii

NORMAL

BROKEN,

WORN

CHECK FOR WEAR HERE

11114 a

111

SLIDER

206

a

1.5

M 79-C

. ,
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M - .81105

WORN AND DAMAGED PARTS
SHIFTER MECHA:NISAA. .

CHECK FORSWEAR

CHECK FOR WEAR

CHECK FOR WVAR

WORN CONTOURS

.1 0

".t

WORUSECTION

CHECK WEAR WITH A CALIPER

2 0
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M 83-C

; -cJ
WORtiAND DAMAGED PARTS

A

)

CHECK FOR BEARING DAMAGE

.2

C

CHECK FOR
WORN OR DAMAGED SPLINE

CK FOct WORN THRUST WASHER

d-IECK FOR WORN SNAP RING

208 H



it

e

4

vo
,

4

M - 85-C ,

i
4

. HORIZONTAl. SPLIT t
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VERTICAL SPLIT
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CONSTANT MESH SERVICE
. UNIT III

,

JOB SHEET #1--REMOVE AND DISASSEMBLE'.
A CONSTANT Matti, TRANSMISSION

I. Tools and materials

A. Hand tool assortment ,

378" drive phillips screwdriver socket

p ring pliers
.-".'

Dial indicator and mounting stand

E. Case chvier tool

-
F. Draln, pan

G. Shop towets

H. Appropriate service manual

I. ,I mpkt driver
A

J. 'Soft face liartmer..
.

K Safely glasses
. , '

.

Procedure

A. Plate drain pan under vehicle and drain lubricant from transmission

,

(NOTE. Four. stroke'yehicles use a common crankcase and transmission
I lubricant.i

M 87-C

B. Inspect lu.bricant and magnetic 'drain plug, if one is used, for metal chips
and shavings which 'would indibate worn or damaged parts

C. /Consult the 'service manual while transmissionls draining, and proced with
the folldwing:

1. Remove fuel tank

(NOTE certain fuel valve' is in the off position before
disconnecting fuel ,knes.)

2. Disconnect control _cables

21
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JOB SHEET #1:

;RI
3.` Remove exhaust system 1

a

-it 4. Disconnect .necessary electrical wiring
.

5! Separate delve chain and- reritove f ..,- k.

6. ,L.00tsen engines mounting bolts . 1$ . 10 .
I

.., (CAUTION: Do not remove these enbolts until you are prepared ":-.
to lift engine out of chassis.) v , . a.

... ;
.

. 1 ,
.,-,

/D. ^. Replace drain plug in bottom 'of. crankcase 7 v

E.. Remove 'drain pan from under' vehicle a 3
4 . ,, .

',F. Remove engine unting bo lts ana lift engine frqm chassis i'
. ., - - : . -. .

;(NOTE: lt `May. be necessary tb enlist the 'aicrof.acother person in lifting.
. . .

engine from chassis.) - s. k , : ,,'',:: I.' '4" ,
. a .ra

e'" Q

G. Disassemtlle transmission. crankcase

;

p.

;

,
1. Horizontal split design

' .`ry
1

(NOTE: Consult theserVice Magma) for the ,exact procedure fge
.

disassembly of specific transmissions.) '

11,

a.. 'Remove kickstarr,pedat and -shift), lever,
-

b. Remove enge. side covers'
c. Rernave kicks/art ,metharii,sm

d.. Remove clutch N.

e. 'Remove bolts holding, upeter ancUpwecoase haves together

, 4 ,

r '

A
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4.j

..4JEV SHEETS #fl

f.', Separate and remove lower case half, vviiib gears and shafts,
'engine.......L' from engine (Figure 1) I. ,

1 .,
, '.., , , ' L

4..

\ (CAUTION:. Cari should be exercised inf separating ease
. , hafts 99, as nbt to damage cases.) - . ,

4

.

89,-C '

VP

FIGURE 1

g. Measure gear backlash with dial indicator before removing
gears and shafts from case (Figure 2)

Small Dial Gawge

FIGURE 2

2. Vertical split desigri

a. Remove kickstart pedal. and4\sklift lever

b. Remove engine side covers

c. Remove kickstart mechanism

d. Remove elute V.ittim
e. Remove cylinder head or hea s

f. Remove c yliritier orb cylinders

21"

N

a

1-
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1
FIGURE 4

do

g.

,
. .

JOB SHEET, #.1

Remove ,bolts, holdipg\case h;lves. together

h. JSeparate, case halves

AUTION: ould be' exercised in' separating 't e

-4 halves so as-not to damage cases.)

1), 'Install case divider toot (Fiwre 3)

st \
Af--

il .I

'6,
ii,..i., re _

le 4'1-.1.=:47.., t,

11;

,

FIGURE 3
' s/.

2) Tap the transmission ainshaft, with soft 'face
hamyer (Figure 4)

H. Remove gear and shaft atDrrIblifikii

I.' Remove shifter mechanism

. Remove gears from their respective shaft\s by removing snap rings and thrust
4. I

= washers ,

(NOTE.. Be sure to keep snap rings and thrust washers in proper order.)

Clean parts in preparation far inspectiOn'

,

2J

t.

4 1.
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CQNSTANT MESH 'SERVICE
UNIT III

2 -I SECT, REASSEMBLE, AND INSTALL
A CONSTANT T MESH TRrANSMISSION AND ADJUST, I F NECESSARY

A. Harid- tool assortment .11

B: 3/8" drive Phillips screwdriver socket.
7

C. Snap ring pliers

D. Feeler gauge pack

F. Appropriate service' manual

Appropi-itransmission lubricant

H. Safety glasses

Procedure

4

A. Inspect gear teeth

CHIPPED
GEAR TOOTH

4/.

for wear and chipping (Figure 1)

ti

t,

M 91-C

NOGAL

BROVEN

WORN

FIGURE 1

e .\
B. Inspect ,s1ling dog gears.foviSdear,at the d9gs (Figure. 1)

C. Insprct "sliding gears for wear in The shift fork grooves

2.1.4

3
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JOB SHEET #2,
-. .. .

0.4-........`44,,,
? ' ! . ' +V

' li: Measure thickness of shift forks to determine wear (Figure 1.)
..

I

Micrometer

Shift Fork

FIGURE 2

E. Measure clearance between shift fork and gear groove (Figure 3)

/: FIGURE 3'

Shift
, -.-

F. Inspect shafts 'for wear

G. Inspect thrust washers for wear

H. Inspect and measure shift drum 'for wear -and damage (Figure 4)

Feeler Gauge
f

Gear ,

mr

I. Check bearings, for wear and smooth running

215
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M 93-C`

.

' \,_ JOB SHET #2
4 .

, 4. ,

J. Assemble gears, tOrust washers, and ,snap rings on their shafts; consult
service manual for the correct order

(NOTE: The following points should tie kept in mind when assemblitig gears
.

and, shafts:-

. .

;1. The shaft's must remain parallel when the gears are installed'

, 2. First gear drive is usually cut into the shaft itself; no other gearis-
3. . Splined or fixed gears always mesh with free.spinninR gears

4.. Round dogs adainst round holes; square dogs against square dogs

L
5. Double sliding geari need \two free spi'nnin9 gears on the "other

shaft °
,

6. Sliding gears or fixed deers alternate with free spinning gears,
except when this conflicts with previous rules.) _

Assemble shifter mechanism as instructed i,n .service manual

L. Install shifter mechanism in transmission case

M. Install gear and shaft assemblies.

NI, Assemble case halves according to manufacturer's recommendations

0. Install clutch
44

P. Install, kickstart mechanism

Q. Adjust shift stopper, plate, if applicable

R. (*stall side covers
'

S Install, kickstart pedal and shift Itver

T. Position engine in chassis

U. Align- mounting hbfes and install engine Mounting bolts

V. Install drive chain,

21V

r



JOB SHEET #2

W. Conne& electrical wiring I

v.

X. ...Install exhaust system
.

Y. ' Connect 'epntrbl cables
.

2. keplace file) tank and connect fuel line's

AA. Fill .transmission and/or crankcase with the proper lubricant
.-

4

. 21

U.
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CONSTANT MESH SERVICE
UNIT 4111 i 7

NAME. ., ' * .,
TEST

Seleet, the possible causes of/specific traismission malfunctions by placing an

#
in the appropriate .blanks.

Gears grind when shifting .

1.) Insufficien.t-detent spring tension,

2) Wciin shifter mechanism

jy. Sliding dog...gears binding on shaft-
,

Clutch' not reletiompietely

b. IllfransriAsio9,:jurrip out of gear

1) Worn

- 2) Shift pedal oose on shaft

3) Excessive gear backlash

a""

4) Sliding dog gears not fully engaging dueto worn parts

c. Transmission shifts hard

1) Brokers shifQorks

2) Transmission lubricant level low

3) Worn sliding dog gears

4) Improper shaft alignment

d. Ttansmission not shift

1) Damaged shift linkage

2) Scored or -damaged shaft spline,c,_

3) Seized shift drum orcamplate

4) Shift pedal loose on shift shaft

j21

ti

e

I'
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ow,

sp

7

-as

Esive transmission noise

1) Transmission very low on lubricant

2) Gears with tiroken teeth

4

' 3) Wan , damaged, or miiadcusted sh/ter mechanism

v.

4) Worn thrust Washers .. '
'.

.
ear and

,
. ..

.
2.. Match typis of pwid damage gil the the correct affected constante r c

nrsh transmission parts. . 111, " , - . ,

Gears

. b. Shifter mechanism

c. Shafts

gib Splines damaged or scored
-

2. Shift fork grooves .worn

3. Detents worn

3. Identify the transmission crankcase designs.

Ibt

a

AAA

. 4. Demonstrate the ability to:
, 111111

a.

-b.

b.

fiemove and disaSser3the .a constant mesh transmission.
'. .

1-ct, gs.semble, and instal? a constant mesh transmission and adjust,
if necessary.

. ..

,- ,- -A..
1

A
4 _,-

(NOTE: If thlese'activities have not been ,, .mplisited prio...to the 'test, ask
yo'ur instructor a< they should be comp eted,) .

,
. r

: ..

219 Ada
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1. a. '2, 4

b. 1, 4

C. 2,4

0,

d. 3 , 4

e. 1, 2 -

ti

a. 2

CONSTANT MESH SERVICE
UNIT III

S

b. 3

c. 1

3. , a. Vertical split

b.. Horgontal split

ANSWERS TO TEST

4. Performance skills evaluated to the satisfaction of the' instructor

44.

4
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C)-IAIN AND SPROCKET FINAL DRIVES

UNIT I

UNIT 0 ECTIVE

M 1-D

s.
After completion of this unit, the student should be able to identify the components
of. the chain and sprocket final drive and list the purposes of a rear hub damper. The
student-shoulth lso be able to describe the Construction andsizing pt a roller type chain,
select the causes of premature cfiairrand sprocj<et wear, and perform all inspections:,
adjustments, and maintenance services on final drives. This knowledge will be evidenced
througkderrionstration and by scoring eighty -five percent on the unit test.

SPECIFIC OBJECTIVES /
de

After completion of this unit, the student should be able to:

1. Match terms associated with chain and sprocket final drives to the correct
definitions.

2. Identify the components of, a chain and sprocket final drive.

3. List the purposes of a rear hub damper.
l-

4. 4. Describe the construction and sizing of a roller type Chain.
1

5. Select the causes of prematura chain and sprocket wear.

6. Demonstrate the ability to:

a. Inspebt and measure chain and sprockets. '

b.' Adjist chain tensioft and alignment.

c. Clean and lubricate chain,

d. Check Wheel tracking alignment.

4

91

6
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CHAIN AND SPROCKET FINAL DRIVES
UNIT

SUGGESTED ACTIVITIES

I. Instt.uctor:

A. Provide student with \objective' sheet.

B. Provide student with infoimation and job sheets.

.
C. Make transparencies.

D. Discuss unit and specrfic objectives.

E. .Discuss .information sheet.

F. Demonstrate and discuss the procedures outlined in the job sheets.

. G. Give test.
9

II. Student:

A. Read objective sheet.

B.- Study information sheet.

C. Complete job sheets.

D. Take test.

INSTRUCTIONAL MATERIALS.'

I. fncluded in this unit:

A: Objective sheet

B. Information sheet

C. Transparency masters

r*-j 1. TM 1-Chain and SprocOet Final Drive components

,2. TM 2--Roller Type Chain *

I

TM 3--Chairi and Sprocket' Wear

3-D

A



D. Job sheets

1. Job Sheet #1--Inspect -an Measure Chain and Sprockets

2. Job Sheet ,#2-;Adjust Chairi*Tension and Alignment

3. Job, Sheet #3--Clean and Lubricate Chain

4. Job Sheet #4--Check Wheel Tracking AliVnment

E. Test

F. Answers to test

II References:,

t

f

A. Harie;/-Davidson Service Manual, Electra Glide -1959-4969. Milwaukee,

Wisconsin Harley-Davidson Motor Co., 1971.

B. Forsdyke, G.raham. Motorcycle Maintenance Illustrated. Parkhurst
Publishing Co., 1967.

. .

Chilon's New Motorcycle Troubleshooting Gvide. Radnor, Pennsylvania:
Chilton Book Co., 1973.

D. Motorcycle Service Manual. Vol. 1. 3rd ed. Kansas City, Missouri: Technical
Publications Division/Imtertec Publishing Corp., 1972.

E. HonA9 90 Service Manr41. Honda MotorCo., Ltd., 1970.

F. Suzuki GT550 Service Manual. Suzuki Motor Co., Ltd., 1973.

G Yamaha Service ManualYL2-YL2C. Yamaha Motor Co., Ltd.
.

H. Motorcycle Systems Training Manual-Motorcycle Power Train: Kawasaki
Motors Corp., 1973.

223
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CHAIN AND SPROCKETIFINAL DRJVES
114 UNIT L

)

INFORMATION SHEET

I. 'Terms and -definitions

-
A. Chain°pitch-Center to center distance. between the pins of the chain

B, 'Chain width--Width .between The inner side plates

C. Chain d+ameter Thickness of the chain rollers

Chain treitcri--Lengtt4ning of the chain due to wear ..between the roller
and bushing, and the bushing and pin

ch.aid case--Cese that protects Chain from, excessive dirt Ind water

(NOTE: The chain case prolonges the life of the chain and

II. ,\ Components of chairr and sprocket final drive (Transparency -1)

A. grive sprocket

B. Drive chain with master link

r C. Driven or rear wheel ,sprodket

1.

D. Final' drive-flange or ,Lear sprocket drum

E. Rear hub damper
_AN
F. Chain ,adju-ster

G. Chain case

sprocket.)

H. Chain oiler

(NOTE: Not all motorcycles Wave a chain case or a chain oiler.)

Ili. Purposes, of a 'rear!hub damper

A. Absorbs some of the, shock di the final drive when the 'Clutch is engaged .
.

and ,engine torque reaches rear wheel

B. ProZ/ide's some degree of protection for the drive train

224
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INFORMATION SHEET

IV. Construction and sizing of roller type chain (Tranparency 21

A. Construction

1. Inner and outer plates, held together by steel pins, form links
a

2. Pins attached to outer plates

3. Bushings attached to inner plates
r

4. Pins assembled through inside of -bushings

5. Rollers fit around. outside of bushings

(NOTE: Rollers roll around pins to for4 a beac-ng between, on
and sprocket teeth.)

B. Sizing determined by

1. Pitch

2.-- Width

3. Roller diameter .

(NOTE Chain and sprockets must be matched.)

V. Causes of premature% chain and sprocket wear (Transparency 3)

A. Operating in excessively dirty. conditions

1,B. Improper tension

O. Improper alignment

D. Poor lubrication

pin, bushing,

ti

, .
4 ".. ", (

225

E. 'Failure to clean properly

(NOTE Wear in the chAin is shown between side plates and between
and roller, 'Wear in sprocket is shoWn in the teeth.)

0

4
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CHAIN AND SPROCKET FINAL DRIVE COMPONENTS
- .# "

at

':-

. I

Driven or
Rear Wheel Sprocket

.Clialn Adjuster

Drive Sprocket

.
Final Drive Flange

or .

Rear Sprocket
Drum .

. Rear Hub
Damp

Drive Chain
with Master Link

_,-

V

04

226
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Between Pin,
, Bushing, and Roller

,Between Side Plates

CHAIN AND SPROCKET WEAR

Front
Sprocket-Wear

-(0,
4

NORMAL
SPROCKET- TEETH

WORN)
SPROCKET

TEETH

Recir 'Sprocket.Wear

.1

DAMA6ED
SPROCKET

TEETH

22'2

ta
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( CHAIN AND SPROCKET' FINAL DRIVES
,UNIT I.

D

. JOB SHEET #1--INSPECT AND MEASURE CHAIN AND SPROCKETS
.

r-

I. Tools and materials
a

r A. Motorcycle with_shaiiillarid sprockets installed ,-

B. Assortment of used chains

C. Assortment of uped sprockets

D. Tape measure or. other device suitable 'for inuring chain stretch
.

E. Safety glasses

II. Procedure.

/

,-. .

..
A. Pull on the chain_at the rear sprocket (Figure 1)

i

4,

(NOTE: If the t.haiA can be pulled more than 1/4 inch off the rear sprocket,
there is too much wear.)

el

I

FIGURE 1

..

t

4

v
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. JOB sHi'ET #1

11

B. Lay, t e chain on a flatiurface; stretch it to its full length and measureti
it (Figure 2)

FIGURE 2

' 1 1(1

fl-I1liallik11111111111d111}111111iljtil41lh11111111111
CHAIN STRETCH SHOILJ.D NOT EXCEED 'A" PER FOOT (6.5 cm PER 305 cm.)

774Compress e chain as short as possible without bending or kinking the
chain 'and measure it .

D. Subtract the shortened length from the stretched 'length

(NOTE: The difference is the amount of stretch, and it should not exceed
1/4 inch per foot.)

EZample: ,A 4 foot chain should not have a stretch of more than 1
inch in length

E. Inspect the chain for:

1. Damaged rollers

2. Loose pins

3. Dry or rusted links -0

4. Kinked or bent links

5. Bound links

F. Inspect the sprockets for:

1. Excessive tooth wear

2. Excessive spline wear (front sprocket)

3. Side wear on- sprocket 'teeth

(,NOTE: This indicates a chain alignment problem.)

4. Broken or damaged teeth

229
A a
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CHAIN AND SPROCKET FINAL DRIVES
UNIT I

JOB SHEET #2--ADJUST4 CHAIN TENSION AND ALIGNMENT

I. Tools a mat.,/e ials
41

.

A. torcycle with all final drive c

nd

---- ponents installed-_
B. Metric wrench set

C. Hand tool assortment

D. Appropria;e service manual

E. Safety glasses'

II. Procedure

F.*

M 15-D,

(NOTE: Chain should be adjusted with a weight equal to that of the operator
on cycle.)

A. Loosen rear axle nut, adjusting bolt lockriuts, and adjusting bolts (Figure
1)

Adjusting .Bolt
Locknut

FIGURE 1

Drive Cho
A5I.justing Bof

t*,

Regr Axle N.ut

4
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19

JOB SHEET #2

B. Turn both adjusting bolts in or out until proper free play or chain slack

C.

is obtained (Figure 2)

(NOTE: The rule of thumb is 1/2-3/4 inch of slack midway between the
two sprockets.)

Free Play

FIGURE 2

..11.

Turn both adjtrsting bolts an equal amount to maintain correct alignmprit;
if reference marks are present, be sure the same marks are in.ali§nment
on both sides of the wheel (Figure 3)

Adjusting
Bolt Locknut

Drive Chain
Adjusting Bolt

1

Reference
LinesFIGURE 3

231
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JOB SHEET #2

D. Tighten axle nut, adjusting butt locknuts, and adjusting bolts
.

E. Recheck chain adjustment and-ali(nment (Figure 4)

- 17-p

(NOTE' Since moving the rear wheel changes the distance between the brake
pedal and the wheel, it, may also be necessary to adjust the rer brake.)

61 e

FIGURE 4

.

a

I

IS

S.

0.

2.

6
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CHAIN AND SPROCKET FINAL Q.ItIVES .
4.'0. UNIT 'I' .

4 I

L

SHEET #3--CLEAN AND LUBRICATE CHAIN

1 I. T6ols and materials

A. Cleaning 15an,

B. leaning solvent
-4

'(CAUTION: Do ,not use gasoline.)

.
- C. Cleani'b u h

.14:V.

D. ,Grease .
. 4b.

E. Commercial' chain grease .

Fi Hot plate pr other me-ibod for heating grease

G. Safety glasses
.46": .

-H. Procedure

...

. * , a I
. ,d- _ ,

A. Soak and wash chairthor ugbly in a- pan of cleaning solventi
. B. Remove- chain 'from solvent a d hang so solvent wilt drain off

.

jir Jrnmerse ckain in a pan of c ain grease eib-aid to cpnsistency of light engine-

V

4

oil

immerged, "move chain around to. be sure hot
all inside parts (Figure 1)

11.

grease works through

FIGURE 1

'.E. Remove, chain, allow to dram, and wipeeoff,a1( excess grilse from surface
. ,

of chain

$

223
--
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CHAIN AND SPROCKET FINAL DRIVES
UNIT I

. JOB SHEET #4--CHECK WHEEL -TRACKING* ALIGNMENT

. Tools an4 materials

`A. motorcycle--

B.. Two straight edges about 6 feet. long.

/NOTE: Two 2 ,X 4's, if accurately trued up, will CO' fine)

C. Machilidt's steel rule or other suitable scale

).
a 0 D. Safety glasses , .

Na # A . .

11.4% Procedure AV', .

As
.

. :
A. Place. motorcycle on level_ -floor in n upright position r

. *

B.

. .

Set front w6 6e1 in a straight ahead positil;rn

fnaCe straight edges on the . sides Abf the rear wheel
relationship to the front- Wheel (Figure 1)

(NOTE: It 'should:be *-allel.witb tlie...straight edge.)
I'.

g -

9

M 2rD

,
and observe the

% A FRAME .CENTER

FRONT WHEEL

-4"

STRAIGHT-EDG1

'FIGURE 1

REAR 'MEE:
ve

4. *, *

- N
.

tay MeasiVe the distance between straight edges and side of front wheel.
._.- . -

...
,

a

NOTE: Both measurements must be the same; if not it will be-necessary
to realign the rear %A/Heel.) . I

f ow

, .

. ' 23
9 .

e", 4

/
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CHAIN AND SPFIOKECT FINAL DRIVES
UNIT I

TEST

' M -23-D

:(

Match the iterms on the right to the correct definitions.

a. Thickness of the chain.,rollers 1. Chain pitch

b. Center to center distance between the 2. Chain stretch
pins. of the chain

3. Chain
c. Case that protects chain frpm excessive diartieter

dirt and water
4. -hhain width

d. Lengthening of the chain die to wear
between the roller and,bushind, and the 5. Chain die
bushing and pin

e. Width betwden the inner side p ates

2. Identify the caoponents-of a chain and rocket final ckii. .
.

f,---
. 1e f',01) . 4.7..... ,.

. ... --).

- +.1. ' 4 """ i 1 '.4
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,3.. List the purposes of a rear hub damper.

a.

b.,

4. Describe the construction sand sizing of a roller type Chain..

a. Construction

b. Sizing determined by:

.

5. peleat the causes of premature chain andspriffcktt wear by plaCing an
the ,appropriate blanks.-

4. a. Prolonged hibh spied operaiOn,

b. Operating in excessively dirty conditions.

4

c. Poor,lubridatiOn

d. Improper ten

e. Incorrect br'a
-

name ,r,g-thas

f. Failure to cleLtf properly. .A

g. Overloading

h. Improper alig M'ent

A

+16

,

23c 4-,
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6. Demonstrate the ability to:

a. Infect and measure chain and sprockets.
0

b. Adjust chain tension and alignmen;.
If

4 c. Clean and litbriCate chain.

d. Check wheel tracking alignment.

(NOTE:, If these activities have riot been
your instructor when they should be corn

erl

r-

"
ccomplished prior to the test, ask .

feted.)

J \ ,*

A

4 :
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CHAIN AND SPROCKET FINAL DRIVES

1. UNIT*1

ANSWERS TO .TEST
I

1. a. 3

b. 1

5

d. 2

e. 4

2. a. Drive sprocket

b. Drive chin with -master link

c. Driven or rear wheel sprocket

d., Final drive flange or fear sprocket drum

Rear hub dampere.

f. Chain adjuster

g. Chain case

h. Chain crile(
(

3. a. Absorbs some of the chock of the final dr ve when the clutch is engaged
and engine torque reaches rear wheal

M 27-D

b. provides some degree of protection for the drive train

4. Description should include:

a. Construction

1) Inner and outer plates, held together by steel pins, form links.
--1

2) Pins atfacIled to outer plates

3) Bushings attached to inner plates

4) Pins assembled through inside of -bushings

5)' Rollers fit around outside of bushings

23
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, .

b. Sizing determined by:

1) . Pitch

2 Width

3) Roller diameter

5. b, c, d, f, h

6. Performance. skills evaluated to the satisfaction of the instructor

A

IP%

239
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SHAFT FINAL DRIVES
UNIT II.

UNIT OBJECTIVE

o s. ry

M '29-o

After completion oftkN unit, The student should be able to match terms and definitions
associated with shaftihnal drives 'and identify the components. The student should also.
be able to match shaft final drive compoents to their functions and distinguish between
gear teeth wear patterns. The student shthir.d-also be able to demonstrate the ability to
remove, inspect, and install' a 'shaft final drive unit. Thi nowledge will be evidenced
through demonstration and by scoring eighty-five percent on the unit test..

SPEOF IC OBJECTIVES
_

After completion of this unit, the student shOuld be able to:

1. Match terms associated with shaft final drives to the corrett definitions.

2. Identify the m components of a shaft final drive,

. 3. Match shaft final drive components to their functioris.

4. Distinguish betWeen the correct, forward, and rearward gear teeth wear
patterns.

5. Demonstrate the ability to:

a. Remove, disassemble, and inspect final drive unit.

b. Reasse7ible and adjust 'final drive unit.*

d. Remove affd inspect drive shaft.

d. Install drive shaft and final drive unit.

2 4

1



SHAFT FINAL DRIVES
UNIT I I

'SUGGESTED ACTIVITItS

I agruCtOr

A. Provide student with dbjective sheet.

B. erovide student with information ancejob sheets.
>

C. Make transparencies.

-
D. Discuss unit and specific objectives.

E. Discuss information sheet.

F. loF. Demonstrate and discuss the procedures outed In the job sheets.

' Obtain gear wear pattern illustrations from automotive publications.

H Give test.

I I. Student

A. Read objective sheet.

B. Study information sheet.

C. Complete job sheets.

D. Take test.

4 INSTRUCTIONAL MATERIALS

I. Included in this unit.

A Objective sheet

B.. Information sheet

ti

C. Transparency masters
A

1. TM' 1 -Shaft Final Drive 'Components

2 TM 2 -Gear Teeth Wear Patterns

2 4.11

M 31-D /

4
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D. Job sheets ,
1 Job Sheet #1--Remove, Disassemble, and Inspect Final Drive Unit

2. Job Sheet #2Reassemble and Adjust Final Drive Unit,

3. Job Sheet #3--Remove and Inspect Drive Shaft

4. Job Sheet #4--Install Drive Shaft and Final Drive Unit

E. Test

F. AnsJiiersj to test

II. References
1

A. Motorcycle Service Manual Vol. 2. 3rd ed. Kansas City, Missouri Technical
Publishing Division /Intertec Publishing, Co., 1972. .

B Ch lton's Motorcycle Repair Manual Radnor; Pennsylvania: Chilton Book
Co. .g74 4

C. flonda or o Shop Ma,tal. Gardena, California: American Honda Motor
Co .,,--1-9,76 1 .

.
-

I

4

2 1 2

IN%
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-SHAFT FINAL DRIVES
"UNLT II

I. Terms and definitions

.

INFORMATION SHEET

.

A. Universal joint (U- joint)--Coupling device capable of transmitting rota tion-
between two shafts not in direct alignment'

B. Bevel gearOne of a pair of soothed wheels with inclined working surface
..

C. Ring and pinion gears--Bevel gears used in th'e final drive unit to transmit
rotation at right angles 4

D. Preload--Load applied to bearing on assembly that is calculated by measuring
its resistance to rotation

E. Backlash--Clearance or freeplay between adjacent movable mechanical parts

. Axis wStraight line about which an object rotates

G. Bearing bluing--Dark blue fluid that is applied to-mechanical parts for
marking of measurements or indication of contact patterns

H. Toe--The forward or front of a gay' tooth as viewed from the axis of thy
gear

I
-..

I. Heel- -The rear part of a gear tooth as viewed from the axis of the gear

II. Major coriponents (if shaft final drive (Transparency 1)

A. ,Swing arm,

B. P shaft

3
C. ar

D. Pinion gear

E. Universal joirr

F. Drive shaft coupling

G. Final drive housing

2 I -J

.

1

"A
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INFORMATION SHEE-T

III. Functions pf shaft final drive components

A. Sewing arm .

1. Locates and controls rear wheel .

2, Forms hOusing for drive shaft

B. Universal joint

1. Located on transmission end of driye shaft

2. Allows drive- shaft to move with rear suspension.

:

I

C. Drive shaft

1. Transmits power from transmission to :final drive unit

2. Used in place of conventional chain

D. Final drive housing ...-_,.. '

1. Holds ring gear and pinion tear irrligid alignment ,

2. Contains lubricating fluid

E. Ring gear and pinion gear-

1. Transmits power from drive shaft to rear wheel

2. Requires very little maintenance

F. Drive shaft coupling
.

1. _ Allows drive "shaft; to lengthen and shorten as rear suspensiori
flexes -

2. Permits drive shaft removal withCx.; disassembly of ring and pinion

,et il gears

IV. Gear teeth wear patterns (TransparenCy 2)

A. Correct--Centered slightly forward

B. Forward .
..

1. Adjust pinion closer to ring gear axis

2. adjust ring further away from pinion axis
...* .

C. Rearward .

. 1. Adjust pinion urther away frbm ring gear axis

2. Adjust ring gea closer to pinion axis .

te

.

r

,
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FINAL SHAFT DRIVE COMPONENTS .

. RING GEAR-ADJUSTING SHIM

PINION GEAR
ADJUSTING SHIM

a
, .

UNIVERSAL JOINT

,) FINAL DRIVE
HOUSING

.

PINION GEAR

) ,
DRIVE SHAFT COUPLING

DRIVE SHAFT

:

2 4 5

4

ft

MM.

*

..,

TM : I

r-



GEAR TEETH WEAR ,PATTERNS

I-

CORRECT

FORWARD

Toe

REARWAR

M 37-E?
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Heel %-

1
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IAF FINAL DRIVES
UNIT II

144

JOB SHEEi-#1---ftIMG14;E, DISASSEMBLE, AND INSPECT FINAL DRIVE UNIT
1

Tools and materials s
4 -

- Hand tool assortment, .
.

- B. Tharmelt __Stick

"'C. Plastic h

7 D.- Cle'a'ning so

1121111. Drain pan' "s

F. Parts 'wising pan

G. Soft drift

I *seal protector

I. Propane',torch,..Ide,

. Special pin wrench,

11.

a a ;

V.

gs

,K.' Motorcycle with shaft drive --

L. Appropriate service manual
.

M. Safety 'glasses

II. Rrocedure

v A. DiSconnect battery Cable
Ir.

'B. Place motorcycle on center stand
- /-*---;

.

,* C. Drain the final drive lubricant

D.e.,_erfiOve both dower shock absorber mounting bolts

E. Disconnect rear brake linkage.

F. Remove rear axle nut and rear axle

10 "r

*-

t . a

dr

V
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, 4.

Q

JOB $,,,,,HECRW1

G. Slide rear wheel to the left to.disengage 'splines andzernOve r
(Figure. 1)

a

ar wheel
9.

,t -1,
H. Reinstall' left shock absorber bolt loosely, to support swing arm

. - ,

I. Remove baits connecting fir* drive housinik. to drive shaft housing
fr* ..

44

FIGUREN

410 J. Remove final drive unit

K. Remove the ding 'gear preload lock tabl4igure 2)

fr

t

s

t.

ao

.

V

ir

'

.

1,

I

.1

.
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JOB SHEET #1

7'

M ; 41 -D ,

,RemoVe t4terearpreload retainer using spetial pin wrench and a 1/2"
break'; over -hlak9dle (Figure 3)

-

f
M.' Remove the gearcase ittathingipbolt,'(Figure 4)

0

N. Remove the gearcase cover with ring gear

'0. t rive the rirrg gear' from the gearcase lover with a plus is hammer'or use
a hydraulid press (Figure- 5)

(NOTE: To aid in disassembly, 'heat the gearcase cover-to 170°F. Use.
thermelt heat stick to determine case temperature.) .

SUPPORT,
BLOCKS

4
,-1A

-121.9j

I

V
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AP

0
JOB,SH4ET #T,

,

P. j Remove, pinion .-skaTt nut and -washer

Q. Remove pinion shift spline coupling (Figure 6)

40,

R. Removg the pin ion gear and collar through the case

S.
\'"

Clean and blow dry all parts

(CAUTION: D) not spin bearings with,. compressed air.).

T Inspect ball and roller bearings for _roughness; replace if necessary

,U. Inspect gear teeth for coyact wear patterns

V. Inspect all splinas for excessive wear

W. Arrange all,parts, in order osa clean shop towels in preparation.for assembly

e
N

411

ft'

250
.
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SHAFT FINAL DRIVES
UNIT 1.1

JOB SHEET 42--R EASSEMB LE AN D ADJUST FINAL DRIVE ONT

. .

Tools' and materials ,

4

A. Han Oral assortment
- (.2.

B Plastic, hammer

C, driver, set

D Beanog btuing ``

E Oia I indicator with magnetic stand

wreficti

GA Multi Purpose grease

propnate service manual

Disas embled finaldrive unit

H

J Safety glasses

11 Procedure

J

4 A Replace seal in inal drive housing

B Install spacer a7d collar on pinion shaft

Install pinion final drive housing

6.

f

D Install front pinion beiring and seal (Figure 1)

(NOTE Lubricate shaft and seal with grease to

251

-..43-D

0

prevent damage to seal.)

1
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1

toe -

1 E.

. JOB, SHEET #2

tnstall spline coupling, washer, and 16 'mm nut

4

F. Toque nut to specifications
. 1

G. Check pinA preload with torque wrench tip specifications in service manual
it A

H. Coat teeth of both ring gear and pinion with bearing bluing
v. .etr .

I. Insta!l ring gear, racer, gasket, and l'eft -gearcase cover in the tonal drive
housing

J. TrErre bolts in a criss-cross patt4rn with torque wretch to specifications
in service manual (Figure',) .

7 TORQUE. 8 BOLTS

4

K Rptate Minion shaft seve bal revpiutiun'sa, .
Allr, L. Remdve left gearcase cover and rIng cij,far

M. Inspect bluing on gear teeth; to cieterm,ie ,..,,;,ir' .-)dtt.,,,,

..., Nip Adjust gear Positions in final drive noosing acclOi4iihri to inst;uctions, in
p

., -

service manual and recheck
, .

. a
,

. .

0. Install ring gear and left gearcase cover! 'n f.ral drive iy!,Tiing beryar, ntly...
.

. . .,when wear pattern is correct . k

t

1 ,

frc,,n-. final, drive hours) 1d,

1

P. Secure final drive unit to work bench
,

Example Clamp in a vise or Camp unit to .cork bench
t,

252
.

ear
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. I
JOB SHEET #2 "..

a

Q. Set up dial indicator Jto contact pinion coupling splines (Figure 3)

-I

M - 45-D

4

Hold ring gear splines securely, and turn pinion shaft back and forth td
get tiacklash readings (Figure 3)

(NOTE Consult service manual for correct specifications. If necessary adjust
-'according.to 4nstructivs in service 'rwilua.3.)

-.

S Ch)ck assembled preload priyr to reinstallation

1
253

I
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SHAFT FINAL aillt/ES
UNIT II

JOB SHEET #3-- REMOVE AND INSPECTCRIVE SHAFT

I.. Tools and materials
4

A. (arid tool assortment

B. Snap ring pliers

C. Cleaning solvent

D Parts bashing pan

Dial indicator and stand

Safety. glasses

II Procedure

A Disconnect battery cable

B Loosen swing ar4 pivot locknuts and back out pivots

C Lciosen universal joint rubber boot

D Disconnect universal joint from transmission
it

E Remove swing arm and drive shaft from vehicle

F. Inspect swing armpidot bolts and bearings for damage

6 Remove drive shaft coupling from dritshait

H
ili-

H Remove drive shaft from swing arm
"a .

I Inspect universal.: joint by, rotating shaft and joint
(Figure 1)

M 47-D

t"

in 'opposite directions

(NOTE There should be no freeplay in the universal joint bearings.)

FIG 13E 1

254.

SEALED BEARINGS

).
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I
41,

JOB SHEET #3

J. Wash splines in cleaning solvent and blow dry

K. Inspect the splines of the drive shaft coupling and check thP backlash (Figure
2).

L Check backlash at the universal joint and the transmission output shaft
with dial indicator

4

(NOTE Consult service manual for recojrtmended tolerances)

4

25:-)

2t.

7,
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SHAFT FINAL DRIVES\
UNIT II. . -

SOB SHEET #4--INSTALL DRIVE SHAFT AND FINAL DRIVE. UNIT

I. Tools and materials

A. Hand tool assortment

B. Meter kilogram orque wrench

C. Multi- purpose gre

D. Hypoid gear oil

Safety glasses

II Procedures

4

4. Lubricate 'all drive shaft splines (Figur# )

MULTIPURPOSE GREASE,

,rd:

FrGURE 1

d 'Install drive shaft into swing arm (Figure 2)

DRIVE SHAFT

SWING ARM

RUBBER BOOT

25u

FIGURE 2

4

M -49 -D
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JOB SHEET #4

Install swing arm into the vehicle

(lOr Align the universal joint, and the transmission output shaft ore
the' swing m is fully in .position.)

D. Lubricate swing arm pivot kilts and bearings (Figure 3)

ti

MULTIPURPOSE GREASE

El. Align swing arm and install pivot boles

F. Torque pivot ,bolts according td specifications in

G. Check swing arm for -freeciom of movement

service manual

(NOTE If the swing arm will not move-freely, back out the pivot bolts
and check the condition of the bearings.)

H. Install pivot bolt locknuts .and torque

(NOTE Recheck swing arm for freedom of movement.)

I. , Secure universal Joint to transmission

J. Secure universal Joint boot

K Install..drive shaft coupling and pack with.smallamoun't of multi-purpose
grease

L. Ingtall left lower shock absorber bolt loosely' to support swing arm
.

M. Install final drive unit

N. Install and torque the bolts connecting final drive unit to drive shaft housing

257

*ma

4



JOB SHEET #4

0. Lubricate ring gear drive splines (Figure 4)

P.

0. Install rear wheel.

M 51-1.\

Remove left lower shock absorber bolt and allow swing arm to swing down

R. Install rear axle and axle 'nut

S. Torque axle nut to specifications and install cotter pin

T. Install mounting bolts in lower end of both shock absorbers

t

U. Connect rear brake linkage

V. Fill final drive unit with* hypoid gear oil

Chetfc- free rotation

X. Connect battery cable

of rear wheel

1.
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SHAFT FINAL 'AWES
UNIT II

'TEST

.

1. Match the terms on the right to the correct definitions.

a*

a.. Straight- line about which an object

:r

"t7.

-1. Preload

Bevel gear

3. Backlash

4. Universal
joint (U-joint)

5. Axis

6. Ring and
.pinion gears

0-

"-- Heel

rotates
.

b. Clear ce or freeplay between adjacent
movable mechanical parts

,.,
c. Load applied to bearing 'assembly

,___.. ,_
that is , calculated by m asu-ring its
resistance to rotation .

d. Be'vel gears used in the final drive unit
to transmit rotation &t- -right angles

,

e. One ,of a ;pair wheels with
inclined working surfaces

f. Coupling cevice capable of transmitting
rotation betwe,en two shafts not in direct
alignment '

g. Dark blue 'fluid that is abplied to
mechanical parts for marking of
measurements or indication of contact
patterns

8.

h. The forward or front of a gear tooth as
viewed from the axis of the gear

i.- The rear part of a gear tooth as viewed
from the axis of the gear

25 (J,

Toe

Bearing bluing



2. Identify the major components of seshaft final drive.

e

fr.

V .c

tr

t 4
1.
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Match the shaft final drive components (*the

±

11

* .

.

,-

. -

a. 1)

2)

b). 1)

2)

2$

d. 1)

, 2)

e. 1)

2)

,* f.

2)

4,

alf

4

A

Locates and controls ; rear.
wheel\

Forms housing for cleive shaft

Located on transmission end
,of drKfe shaft

Allows drive shaft to move
With rear suspension

Transmits power' Lfrom:
transtiiission to final drive unit

Used in place of conventional
chain

I

M 55-D

%P.

right to:

Final drive
houirig

4'2. 'Universal' joint

3. Drive shalt
coupling

.
Holds ring. gear and -pinion
gear .Iri rigid alignment

Cqntains lubricating fluid

4
..

wing arm

5.1 Drie ,shaft . ,..
.. .

6. Rim gear and
.. pinion ,gear

op .

,

shaft to rear whee
llansmiis power firr9fEtrive ;

-R ires very y little
rri mtenanfie

s drive sha to lengthen
and shorten as pear suspension
flexes .

. .

Permit( drive shaft removal
without disasierbly of ring,

--and pinion 'gears

fok

2 6 1

.4

C.

4!,1/

A

)
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a-

^,PO
-,

4. Distinguish between the

4
ect:forward, and rearward gear teeth Wear patterns.

by,, placing .an "X". next -the, picture of the correct -wear patter&I

.4t

a,

b.

c.

pNnstrate the ability to:

a. Remove, disassemble, and inspect final drive un

b. Reagsgrnble and adjust final drive' unit..

C. Remove and inspect drive shaft.

d. Install drive shaft and final drive unit.

.(IVTE: If these activities have not bee'n %orrdiplished prior to-the test, ask
your instructor when they should be complef .1



SHAFT FINAL DRIVES

ANSWERS TO TEST
_ .

. 14. a. 5 d. 6

b. 3, e 2 h. 8

c. t f. 4 i. 7

2.'s _a. Universal joint

b. Drive shaft

c. Swing arm

d. Ring gear

e. Drive shaft coupling
- .

f.1 Final drive housing

g. *Pinion- gear

3. a. 4 d., 1

9. 9

'5 r f.< 3 :,

4. c t, - . .

_5. ' Performance skills evaluated tic) the satisfaction of. the instructor

.
0-

L

-

mfr

1

4.

M 57-D- .
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WHEEL LACING ANEk--TAVING
-UNIT I

...-.20
UNIr OBJECTIVE

,

o I
, 1 i
:' . 4

f .

After tdmpletion of this unit, Ore stunt should be able to identify spokes apd cross
spoke datterrls and' elemonstr* the ability .-toremove and replace a rim, lace a wheel,

e a wheel, and riklacespokes. This knowledge Will be evidenced through demonstration
and by scoring eighty -five` percent on the.unit test. , .

41

I

: - r
SPECIFIC OBJECTIVES

.. '
t

After comp! on of -.this unit, the studerrt should be.'aplef to: qt,
, - ,

i. .tet. . 1. Match terms associated with wheel 'lacing an ,GI 'truing
,

to

-.- definitions.
? .. ...

ti-
..

.1,
2. : entify the inner spoke and the outer spoke.

- ;

3.: 'den e cross 'spoke patterns.:..

4. -,-, .,"-Deffions rate'the ability to: ior

Ir

a. , Reffiove and ''replace a rim.

b. Lace a Whepl.

c. True a wheel.

d. Replace spokes.

1
1

4 .

(

Ir44

4

at,

4

r
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e

WHEEL LACING AND TRUING
UNIT I

,SUGGESTED ACTIVITIES

I. instructor:
es

Provide student with objective sheet.

.1:3 !Provide student with information and job sheets.

C. ylake transparencies.

D. ; Discuss unit and specific objeCtios,

Discuss inforinatioh-sheet.
, t

Dernonstrate and discuss the procedures .outlined in the job* sheets.

G. .Give test:.

E.

II. Student:
" -

A. ,,Read- objective ..sheet.

B. Study information sheet.

Q. Complete . job sheets.

1st.

INSTRUCTIONAL MATERIALS.',
,

included yin, this unit:

A. 151;ijective sheet
,

B. . Information sheet

C.,. Trahsparency matters A

1. TM. 1 A-Wheel Spokes
'

.

I'"' 2. TM 2--Cross. 1 Spoke Pattern

3. -TM 3- -Cross 2 Spoke Pattern
.

4. TM 4--Cross 4 Spoke Pattern .

4

6
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4-E

4 D.. Job sheets -

ft

".'

. -

1: Job Sheet #1--Remove and Replace a Rim

111 2 . iebilSheet #.2; -Lace a Wheel

3. Job Sheet #3- -True a Wheel

4. . ..ob Sheet #4-- Replace Spokei

Test , ,400

F: Answers to test

II. References:

A. Motorcycle Service Manual. VO,J.' 1. 3rd ed. Kansas City, Missoui-i: Technital
Publicati-ons Division/Intertec Publishir#3 Corp.; 1972. -

I

Harley-Davidsori Strvice Manual. 'Milwaukee, Wisconsin": Harley- Davidson
M ot8( Co . , 1971

* if 4
. : 7.. . . ..

-Chilton's New Motorcycle Troublesho'oting &uide. Radnor,' Pennsylvania:
Chilto*n Book Co., 1973. : ,..

.

A iv
D. Suzuki '350' Parts Catalogue. Suzuki Motor :,' Ltd., 1969.

III. Additional material Cassette tape--Wheel Lacing 'Ad .Truingl. Kawasaki Motor
.Corp.,- P.O., Box 11447, 1062 McGraw Avenue, Sahta Ana, California 92711.

-

I

e

I

.

I 4
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-

e,
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WHEEL LA. CING AND 7RUING

UNIT I

INFORMATION SHEET

I Terms-and definitions

A. Lacing -- Replacing or installing spokes in the correct pattern

B.. Tr,uing-Centeririg the hub in the rim by adju-stir, llie spokes for length
and ,tension

y.

'41

M 5-E

I

C. Te'risile strength Resistance of the `spaTictrt -stretch when an end to end
pull is applied

D.' Crqss spoke pattern--Number of spokes crossed by another on the same
side of the hub

E. :Spoke 'nipple-Long, thin nuts that screw onto the rim end of the spoke
4P4i

F Inner spokes Spokes that the inside of the hub

G. -Outer spokes--Spokes that fit the outside of the hub

H. Lateral runout- -Side, to side movement of a circular object I's" it rotates'
on its axis

This -is also known as `side runout.)

I. Radial runout-Up and dovyn movement of the 'wheel as it spins,'

Inner and outer 'spokes (Trafroareqcy 1)
1,. 6

A. -"Inner spol4e--More than .V° Bend at spoke head
. ,

B. Outer spoke-Less than 90°, bend spoke head 4
fr '

HI. Cross s o patterns'
. .

Et
.

%
'-

A. 'cross 0 spoke pattern -No spoke *bases any other spoke on the'same side
of the hub

P. f
(NOTE: This pattern is never used in motorcycle wheels because of its
inhferent weakness.) ,

. B. CrosS 1, spoke pattern:-One spoke crosses one Other spoke on the same-

4 .
O. side hub b (Transparency '2)

. .

.
. (NOTE:)Tiis, pattern is used very 'little because of its ,weakness)

.

r411.
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I

rNFORIVIATION SHEET

Cross 2 spoke pattern--One spoke crosses two
side of the hub (Transparency 3)

(NOTE: This pattern is INd extensively.)

D. Cross 3 spoke pattern--One spoke crosses three
side of the. hub

E. Cross 4 tpoke pattern--One slitoke crosses four
side of the hub (Transparency 4)

orft
dor

other spokes on the same

other spokes on the same

other spokes on the same

(NOTE: Cross 3 and 4 spoke patterns have excellent strength and are used
on larger and heavier Totorcycles.)

4

ge

I

11I



WHEEL SPOKES

INNER SPOKES

. I.

M 7-E

OUTER SPOKE§ .

ofr

Inner spokes and outer spokes
may have different radius bend at head.

INNER SPOKE - -

MORE THAN 90° BEND AT SPOKE HEAD

OUTER SPOKE -

LESS THAN 90° BENDAT SPOKE HEAD

2B
.$4

a

TM- 1*



NOTE: INDIVIDUAL SPOKES CROSS
ONLY ONE OTHER SPOKE
ON THE SAME SIDE OF THE HUB. '
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;Th

CROSS 2 SPOKE PATTERN

I.

a

s

M - 11-E

NOTE: SPOKE "C" CROSSES SPOKES "A" AND "B".
.

.

%

I

.

27i

I

r
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CROSS 4 SPOKE .PATTERN

FIRST OUTSIDE SPOKE CROSSES
FOUR INSIDE-SPOKES

NOTE: SPOKES "A",

1

'IC", AND "D" ARE ALL CRtioSSED.

2'72

0

TM
)
- 4
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WHEEL LACING AND TRUING
,UNIT I

I-

JOB SHEET #1--REMOVE AND REPLACE A RIM

I. Tools and materials

A. Nipple wrench or adjustable end wrench,

'B. Grease pencil

C: Roll of tape

D. Motorcycle wheel withbut tire q0 tube

E. Safety glasses

- ,

II. Procedure

4

.

A. Locatq.the valve stem hole in the rim and in direct alignment with it, mate
a reference mark on the hub (Figure 1)_

FIGURE
P

ValNie Stem Hole

-r

Reference Mark -

.on Hub

,
B. Tape the spokes together in pal% where they cross and form an X Figure

2)

FIGURE

Remove the nipples from all spokes '

D. Slowly and carefully work' the rim free .of the spokeS

E. Check, t e taping .on the spoke§ arrd retape -any that need ital;

2 7 3
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JOB SHEET #1,

";"

,1

F. To replace the rims At it back over the huff and spokes, aligning thealve
stem hole witIrthe reference 'mark on the. hub

G: Starting at' the valve stem hole, carefully work one taped pair of spokes
. at a time through the rim holes, and screw the nipples on just a few toms!

°

H. Continue this procedure -antil alt spokeS are inserted and each nipple is
on a few turns

I.
fi

Starting at the valve ste% hole tighten each nipple 1/2 turn, wckrking in.
one direction only

J. Continue to work around the rim uetil all spokes- are tightened to the same
tension

4

ND.

274
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Nr.

WHEEL L'ACING AND TRUING I
UNIT I *set

JOB SHEET "#2--LACE A WHEEL

. Tools and materialg'

A. Nipple wrerh or adjustable 'arid wrench
e

B. Motorcycle wheel, without tire and tube

t. Wheel truing stand .

D. Grease pencil,

E; Safety glasses I
V *

V- 0 4

Prdcedure
:111, , , . -,' , A. l&nt.ify° the cross spoke patternt ..

B. Remove spoke nipples and spokes
to.- ) lira
CS:

lo .. .

(NOTE :Keep .aII inner sOokis separated, fr.om the outer spokes because

they should° not be interchanged.)
. 4.' A

Separate hub and rim 9. ,
. .. * . v

0. To reassemble. install arl outer spokes, thifn6alLinner spdkes on one side
of the 11,0b ,. _

: , 7
- .

. ' P. - Invert hub' and install remaining spokes correctly

M - 17-E

F. Ai-range tit. spokes in their approximate pattern

G. Place del rim in position ...
4

H. Working with one row at a time, install the spokes andsipples
,

-

At.

4 .

4

..

A

ti
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WHEEL LACING AND TRUING
UNIT I

JOB SHEET #3 -TRUE A WHEEL

I. Tools and materials

Wheel truing stand
4

41)
B. Nipple wrench or adjustable end wrench

.

C. Grease pencil

,

4 ""

D. Motorcycle wheel without tire and tube

E. Safety glasses

II. Procedure

A. Mount wheel on truing stkid

B Check lateral. runout

M -19-E

1. SOin the wheel laha hold, the grease pencil' at righ \pies to the
Ttside edge of the wheel ri (Figu4 1)

(NOTE: The pencil will leave a mark on the rim at the point
at which lateral runout is gregtest.)

kit

FIGURE 1
%

I

.Grease
Pencil

Loteral Runout

... ...ii .1

7. Ta, correct liter runeui, loosen spokes..9n themariced sidg'0
- . ,

the rim 1/2 'turn and tighten the spokes\ opposite the marked
side of the rim 1/2 turn as ,

.

i -- 3. Remove- grease pencil mark from rim ancL:repe hecking argi 1)
.

adjustment antil runout does not -exceed 1/32 inch

276
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6

6qt
10

I.

e '

A

f

.

JOB SHEET #3

Check radii runout tc?

...,

r.
1. Spin the wheel and hold the grease pencil parallel with the wheel

rim igure 2) ..

(NOTE: The pencil will Mark the high spot pn the rim.)

FIGURE 2

Rail- ial Riinout

.
TO correct radial runoutOooseAhe spokes directly opposite the

t_ marked area 1/2 turn and tigbten the spokes at the marked area
1/2 turn

. ,
. .

3. Remove grease pencil 'mark from yir'n and repeat tlfeaditiSiment
until runout. does not exceed 1/32,6f an inch

. .

D. Afteradjusting, radial runout, -recheck and readjust the lateral runout, if
necessary *

.

r.

,6

it
I

r-
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WHEEL. LACING AND TRUINGii \ 'UNIT I-.

.... iii / ,

..

JOB SHEET ;4-REPCACE SPOKES

,material

Assortment of replacement spokes

B. Tipple Wrench or adjust,S6Ie end wrench

0 C. Tire pressure gauge

D. safety glasses .
I

II. Procedure

(NOTE' The following procedure is recommended only when a few,spokes must

be replaced.)

A. Release''a gall amount of air from the tire'

(NOTE: Do not flatten the tire.)

B. If the spoke to be reptaced is not al dy broken, it can tecut and the
hooked end removed frlpm the hum

, C. Unsci.ew 'spoke if?om ni
qt. ,

(NOTE Be careful not to forde nippleinto rim.),
D. Insert replacement spoke through- hu-b' and 'attach to fipple

(NOTE rt.inay' be necessary to bend the spoke slightly to install t, but
. it should pull straight _when tihtened).

.__P

,E; Tighten spoke withaa nipple wrench or
dame tension 'as the other, spokes

.0,,

a small adjustable wrench t the

-(N,OTE: If the-new spoke exterids/tleyon the nipple on the inside of the
,rim, there is the danger of puncteurinip the tube. Wheri- in doubt, the tire
arKf tube shhuld be dismounted and the spoke 'cliecked.)

-Irftate tire to cetrect pressure
j

r

.) 2' b

a.

I'
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1. Match

i.0

.WHEEL LACING' AND TRUINi.

4*. ,

. r.
- ,

the terms Qr.) the right

UNIT I `"

TEST .

M -:23-E

-

to the correct definitions.

a. Centering the hUID., in the rim by
adjusting -the spokes for length and

, tension '

b., ResistaVe'bf the-spoke to stretch when
.40

an Frii31 end pull- is applied

Spokes that fit the:outside pf the hub

,

d Side to side movement of a 'circular a
err object as it rotates on its axis

It

e. Replacing' r installing spokes tn the

Oorrec,s41

f. Up and down movement of the Wheel.
as it spins

g.. Number of spokes crossed by another'on
the .saie side of the ub

_h. 'Long, thin nuts th ew onto the rim
'end of the spoke

i.,'-8pokee Allot fit the inside of the hub
'1.

the inner spoke and the,.outer spoke.,
4 k .p ' t

4116, t

1. Outer, spokes
f

Lateral
3 run,put

3 Radial
runout

5.

Cacing

Tensile
strength

6. Truing

7. Cross spoke,
pattern

8. Spoke nipple

9. Inner spokes

b.

. N

2 7
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C 4 .

.
,

. s.

. . Identify- the cross spoke patterns.

. s

a

,

MIL

.
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$

ft

c

4.

C.

De'monstrate the ability .to;

a.' Remote and. replue

b. Lace a wheel.

c. True a_ wheel.

d. Rtplace spok'es.

S.

9. .

(1'101JE...' I.f 'these ectlyjties have 'not been accomplished brio? to the test, ask
. Your instructor when they' should be ompleted.)

/
' 2 8

-

I

I

I
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1: a. 6

b. 5

d. 2

e. 4
Ts

' WHEEL LACING .AND TRUING
-UNIT I

ANSWERS TO TEST .

2. ' a. outer spoke

b., Inner spoke

3. a. Cross 2 spoke pattern

b. Cross 4 spoke pattern

a

4 .

c. ,-Gross 1- spoke pattern

Performance skills evaluated to the satisfaction of the instructor.

.

9

4 ,

P

t

4
A . '
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WHEEL BEARINGS, AXLES, AND BALANCING
UNIT II

UNIT OBJECTIVE

M 29-E

:
After completion of this unit, the student should be able to Ldentify types- of wheel

'beaiings, and remove, inspect, and Service the wheel bearings. The 'student should also
ba:able to inspect the axles land static balance the wheels. This knowledge will be evidenced

.through demonstration and scdring eighty-five percent on the unit test.

SPECIFIC. OBJECTIVES

.
After godnpletion of this unit, the student should be able to:

1 Identify types- of motorcycle wheel beatings.

.2 Match-types of wheel bearing's to the correct construction characteristics.

3 Denl onstrOe the ability to:

-
a. Service heeF bearingsind related parts.

b, Static ball eit wheel.

4

2J .

4'

a

4
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WHEEL BEARINGS, AXLES, AND BALANCING .

. UNIT II .

SUGGESTED ACTIVITIES,

-
I. Instructor:

14
., .

A. Prpvide student with objective sheet,
46*_

, .

' B. Provide student with information and job sheets.
A

C. Make transparencies. .i
4

D. DiSCLIS unit and specific objective

)

.

...

E. , Discuss information sheet.

F. ,Demonstrate and discuss the procedures outlined in the job sheets.

G. Give test..

II. Student.

A. Read objective sheet.

p. Study inforMation sheet.

.
C. Complete job sheets.

II.

D. -:Take test.'

.

.46

.,.

I-

INSTRUCTIONAL ATERIALS

7 I. Included in this unit:

A. Objective sheet

D.. Information sheet

C. Transparency masters

40

v

1. ../- TM 1--Roller, Bearing and Tapered roller Bearinrg

2.
. V

TM 2--Ball Cone Bearing and Ball Bearing

284

t .
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D. Job sheets

1. Job -Sheet #1--Service Wheel- Bearings and Related Parts

2. Job Sheet - #2 Static Balance a Wheel

, .E'A Test

cf)

F. Answers tefst

II References

f

4

A. Harley Davidson Service Manual Electra Glide 1959 -1969. Milwaukee,
Wisconsin: Harley-Davidson Motor Co., 1971.

Chilton 's Harley-Davidson Singles Repaid and tune-Up Guide.' Radnor,
Pennsylvania Chilton Book Co , 1973.

C Chilton ,-.4.67/1W Motorcycle Repair and Tune-Up Guide. Radnor,
Pennsylvania Chilton Bobk 'Co., 1973.

D Honda 450 Service Manual.' Honda Motor Co., Ltd., 1971.

. E. Suzuki GT 550 Service Manual. 2nd ed. Suzuki Motor Co:, Ltd.

F Fundamentals of Service' Bearingsnd Seals. 2nded. Moline, Illinois: Deere

r

6

& Co., 1974

4I
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I
WUEEL BEARINGS, -A)LES, AND BALANCING

*NIT II

INFORMATION SHEET

I. Types' of Motorcycle Wheel beYrings (-1-1ansparer1cies 1 and 2)'
;.

A..' Roller bearing, ,
I

M 33-E

B. Taper% roller bearing

C. Ball cone bearing.

D. Ball bearing

II. Construction characteristics of wheel bearings

<

Roller bearing, t

1 Consists of individual rollers set into' a roller retainer with inner
and outer races

2. - Adjusted by use of shims

B. Tapered roller bearing

1. Consists of tapered rollers set into retainer with tapered inner
and outer races

2 ' Adjusted by movement of the inner race):
C. Ball cone bearing,

_ ,

1. Consists of steel balls set-into 'retaining cage with inner and outer
races and semiircular channels for balls

v
2 Adjusted by means of moving .threaded inner cone race

D Ball bearing

1 Consists of steel balls with inner and outer races assembled as
one piece

2. Adjustment not necessary

.
(NOTE The ball bearing is the most common type of motorcycle wheel
bearing used today. These may be sealed or open.)

9 0. J

a
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ROLLER BEARING AND
-.TAPERED ROLLER' BEARING.-

ROLLER 11.1

RETAINER

BEARING c°
zROLLER ,4

ROLLER BEARI

HUB ROLLER
Sr+ RE 14 N rRETAINER,,

THRUST
BEA I;NG ROLLEDCOLLAR

ROLLER
RETAINER
THRUST
WASHER

N .

HUB s

INNER
SLEEVE..

V

ROLLER RETAINER

PERED ROAR BEARING

BORE

2g

CONE

ROLLER
,

SEPARAPOR

CUP

: TM - 1
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4,

110

M 371E

BALL CONE BEARING AND BALL BEARING

BALL BEARING 2

DUST COVER

AXLC`--Y

LOCKNUT

'BEARING CONE ,*

BEARING CUP

BALL CONE BIARING.
.

0

BRAKE SIDEPLAV

OUfEi SPACER,
BRAKE SIDE

OUTER LOCKNUT,
BRAKE SIDE

INNER WASHER,
BRAKE S$DE t

UTER. RACE

INNER RACE

BORE

ALL BEAR

BALL

SHOULDERS

FACE

BORE C?RNER

INNER`,KNG
BALL RACE
CAGE

tr,

_
OUTER RIi6,
BALL RASE

TM.- 2

-N;

O

e
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WHEEL BEARINGS: AXL-Saii AND, BALANCING'
U1 IT I Iv.

.1(3B SHEET #1--SE RVICE WHE E L BEARINGS- AND RELATED PARTS

4
I.

.

Tools and materials-

A. Hand tool assortment..
B. °Metric wrench set

C. Brass drift 'br bushing driver set 4*
i

D. Paris 'cleaning pan/bru§h, and solvent
. _

E. Pry, bar

P. Wheel bearing grease.

G.' Shop towels

H. "Vblocks (2)

Dial indicator

J. .Safety glasses

II. Ptdcedure

A. Remove axle nut ,and axle (Figure 1)

a 2j

FIGURE .1

M 39-E

0

.,
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40-E

JOB SHEET

B. Pry out wheel seals with pry bar (Figure 2)

WHEEL SEAL

FIGUR/102

C. Drive out the wheel bearings using the brass drift or Rushing drivers and
-shammer (Figure 3)

.111(11#41111 :

D. Wash all parts in clean solvent

'"
E. Wipe excess cleaning solvent off of bearings and othir arts with shop towels

(
F. Inspect bearings for pits or roughness

FIGURE

I.

(NOTE: Spin the bearing by hand; it should feel smooth and not catch
or bind.)

-

G. Check the axle for tend by using the "V" blocks and dial indicator (Figure

'2j0

11,

FIGURE 4,

1.
4

AXLE



Ar-

4.

'JOB SHEET '#1. 4

I
.

H! Pack bearings with wheel bearing grease
....., . I ,

(NOTE Omit this step if the bearings are the type that cannot be repacked.)

, A. Pla Ce. appropriate qu;ntity of grease in 'palm :of left hand

,

M 41-E .

2. Grasp bearing between ,thumb and finger tips of the right harid
with the wide or larger portion of bearing facing the 'left hand

3. Force, grease between rollers (ol balls) by pressing bearings into
grease arid against .palm of left hand /(Figure 5)

a

FIGURE 5

4 Draw bearing across palm of hand toward body while lari.gintaining
pressure against 'pain' of hand

5. Repeat steps 3 and 4 until grease is forced o.ui betWeen roller
(or ball) and cageson opposite side of bearing and the assembly
is totally 'filled with grease

6. spat the outside of the cabe Snd rollers (or palls) with grease

I. Reinstall ,the bearings with the. drift or bushi*, driver

J. Replace the *Ms

.(NOTE; Use new seals 4 ! the unit istto be put back into)

K. Install fhe axle

L. Adjust bearings

/ 2. Back up the adjusting nut or cone .pproximately 1/4 turn and
/ tighten°, the locknut to maintain, .,orrect adjustment

. ,
.

(NOTE: Not all bearings -aft adjustable.)

1. Screw the adjusting nut or cane in uptilit is just snug".

29'
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WHEEL BEARINGS, AXLES, AND BALANCING .

'UNIT II

JOB SHEET #2STATIC BALANCE A WHEEL

I. Tools and materials

Q. Motorcycle wheel complete with bearings and tire

B. Wheel stand

C. Assortment of balancer weights,

R. Pliers

E. Safety glasses

IIj Procedure
4--

'A. Place wheel on Wheel stand (Figure 1)'

(1119TEr It must spin freely.)

4

los
a

FIGURE 1

M 43-E

B. Spin the wheel slowly and allow the wheel to stop naturally

C. Repeats step B to be sure whiel always comes to rest at the same spot
.. ,

2 90

4
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'
JO$ SHEET #2

Fasten d small wei2ht on -a spoke directly opposite the,lowest point on
,illes wheel (Figure 2) =

s

Place wheel balance:/
)

weight here, 1

FIGURE 2

Et ,

5g 10g 15g 204

WHEEL BALANCE WEIGHT
E Spin the wheel again

\

4

4.-
(NOTE If the same point on the wheel stops at the top, more weight

4 Is needed If the weight stops on th`e bottom, less weight -is needed.)

F Repeat the spinning and adjusting of the weights until the wheel no longer
stops in the same position each time it is spun

When the balancing is ?completed, fasten The 'weight securely

293 ti
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I
a Ns,

WHEEL BEARINGS:AXLES, 1ND BALANCING
. UNIT II

a

TAT

1. Identify the types"of motorcycle wheel bearings.

I

a.

+.

c.

o

0a.

b.

, 29 l.

00

d.

r
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I

2. Match . the types of wheel bearings on the right to the correct construction
41(

4

characteristics.

a.'

b.

. c.

1) Consists of individual rollers set L Ball cone tearing
into a rolter retainer with inner and
outer, races

2) -.Adjusted by use of shims 3.

1) Consists of tapered rollep set into
retainer with tapered inner and
outer. races

2) Adjusted by movemenue the inner
race-

Roller bearing

Ball bearing
.1

Tapered roller
bearing

1) Cellists of steel balls ,,set into, .
retaining cage with inner -and outer.
rates -and semicircular channels for

. balls *' e

2) Adjusted by means of moving
threaded inner cdne race

1) Consists of .steel balls with inner
and outer races assembled as one
piece

2) Adjustment not necessary
-

3. DentOnstrate the ability to:

a. Serlice wheel bearings and related parts. .01

* .

b. Stttic balance a wheel.

I.

,
... .._

1 .

i(NOTE: If these activities have not been accomplished prio-r-A the test, ask .-

your instructor when they should Abe completed.) "
- 1 k

'''"---
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WHEEL BEARINGS, ALES, AND BALANCING
.1..JN/IT II

ANSWERS TO TEST

1 a. Ball bearing

,b. Tapered roller bean9g

c, E311 cone bearing

d. Roller bearing

2. a. 2

b 4 ,

c. 1

.d.

/0.

3 Performance skills evaluated to the satisfaction of the instructor
4

, .

29
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5 t ), _ . I
FRONT'FORKS AND STEERING STEM

UNIT
/III

.

'UNIT OlitJECTIVE

After completion of this pnit, the student should IA able toNna.tch terniFY. issociateci with,.
.

frontotforks and iiipingistem -to the correct definitions and. identify the parts of the
telescoping' hydraM forks and the steering stem. The student should also be 'able to
describe the operation of the different 'front fork systems and perform common service.
checks and repairs on the front fdrks and steering stem. This knowletrie will be evidenced,
through demonstration and ty.scocing eighty-five percent on the unit test.

. Illii
SPECIFIC OBJECTIVES

on
t

After completi of this unit, the student should be able td:

1. Match terms associated with ,front forks and steering stem
definitions,

2.. Identify the parts of the telescoping hydraulic forks.

3. Identify the parts of the steering stem assembly,.

.4. DistAguish between a single dampening system and a deiible dampening
system.

5. Describe the operation of the telescoping hydraulic forks on compression
and rebound,

the correct

6. Describe the operation of the acre's type fork system.

List the purposes of the steering dampek

8. Demonstrate the ability to:

a. Change the hydraulic fluid in the forks.
11'

b. Disassemble, inspect, check, and reassemble .the telescoping hydraulic
fork.-

29
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eRONT.FORKS AND. STEERING STEM.
UNIT ill

SUGGESTED ACTIVITIES

6

t.

I. Instructor:

- 4.60

A. Provide student. with objective sheet.

B. Provide student with information and job sheets.

C. Make. transparencies.

D. Discuss unit and specific objectives.

'E. .Dis'euss ioformation sheet.

S.

M
4 , .

r

F. Demonstrate and -discuss the procedures outlined in the job.,sheets.

G. Give test.

II. Student:
4'

.
A. Read objective sheet.

N

Study information sheet.

,C. Complete job sheets.

b. Complete activities assigned by instructor.

)

E. Take test.
V.

INSTRUCTIONAL MATERIALS

I. Included in this unit:

Objective sheet

) B. Information sheet

G. Trahsparency masters
s'N

f

0

II 4

'
I:, `''TM 1--Partssof Telescoping Hydraulic Fork

2: TM 2--Parts of ,Steering-gtem Assembly

29b

1

4'
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AA
.. , , . t.

3. ,' TM 3Telescoping Hydraulic Fork Operation
t 6 / ..

V
4.? T1v .4-Earle's (LeadAig Link) Type Forks

Job sheets
-

1. Job Sheet #1.Change the Hydraulic Fluid in_ the Forks

2. Job STieet 42.451sassemble; Inspect, Check, and Aeassemble the
'Telescoping HydrabliC Fork

. _

E. Test

F. `answers. to test : t
II. References:.

A. Honda 250-350 Service Manual. Honda Motor Ca., Ltd., 1972.

_ B. Suzuki GT 56'0 Service Manual. 2nd ed. Suzukiliktor Co.,; Ltd., 1973.
., .

. c. Harley-Davidson Service Manual, Electra 'Glide 1959-1969. Milwaukee,
Wisconsin:. Harley-Davidson Motor Co., 1971,

D, Chriton's Repair aid Tdne-Up Guide for the BMW Motorcycle. Radnor, .
rennsykiania: Chilton ,Book.Co., 1973, .

4
." Chilton's New Motorcycle..Troub leshociting Guide. Radnor; Pennsylvania:

fi Chilton Book' CO., .1973.
.

4
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. FRONZ-__FORKS AND. STEERING STEM
, UNIT III

° --
,
i
- IP 0;4.

. ,, t....
c , /.

/.(---- * .2 :., INFORMATION SHEET. ,
,-- : ii,,

' ,'` '1-4. ." -" ,'"*.
.. .

.- .- .--- .."..- + i -;,74., -

deft7- -Terms, apd liiins' -y 61.4 4
. .

'-
A. - Telescoping hydratilic forki-Awo tubes that fit together; `one sliding up and -*

.
.''' down inside, the other t ..

.

B. Pitch Spacing betwe en, colis.zof a spring . .. 1 4.

C. Straight wound Spring that has equal pitch .
, : '.

..,
...- ,

D. *Progresoive w.ound-Spring that lias .variable pitch .. , x.

E. Dampening --Bt.ppribion or contra,' of :steering vibration through the.,,use
b, of 'a restrictive *Fee' ,

, ..

M -t 53-E "

I

. _ . ..

. , . F. Ceriam _type foek;-..1111escopinVyaraulic fork haviraig internal comprestsion
4springs .

.,.... . . .

.. G. . Earle's type kirk ,system-- Suspension (system which 'has the front wheel ...
conncted to a swing arm

i
- .--- -

; .. .

401

.41

(NOTE: This is talso called the leading link fork,system.)

II. Parts of telescing hVcr-auliC forks ,(Transparency 1)
.*

4- .
&OTE: While there are some minor varititions; most kirks consist of the same

ie parts.)

A. Fork tube or Rifler

'B. Snap ring,

C.. Oil seals

D. Fork tube guide

E. Ring, oil' seal

F. Ring, piston stopper

G. Fking, valve .stopper '

H. Damper valve,
4/

I. Fork Alba piston

AO.

r
tiyLtl

,

3

It
4

r

°.
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. INFORMATION SHEEPt-

, 5. ,For-k
"."

K.. Boot clA

Fork slider or fluter

M. Drain. plug

-

,Axle holder

III. Parts. of steering stern. arse

A. 'Steering-stem ,"

41". B. ,Upper fork' brack et

I

bly 17Transparency 2)

4+

C. `Handle bar clamp.

D. Steering. damper adjuster.

Spin sleesie lend nut

F. Damper friction disc.

G. Dempe'r friction Plate

H. Damper adjusting spring

;,'Damper adjusting sleeve hub

, A.. 44- A-

40

J., Steering stem, bearing: and spacer assembly

IV. Types of dampening Systems
-

411

.- , A. 'Single dampeqingsysie --Provides very little hydraulic restriction on
compression stroke .(1 ) and a large amount of restriction on.reboimd

istroke (90%) , . _..........

B. Double dartspening System--Providesalrntisi equal' restrictIk
.

tioh both ,

compression and rebound strokes

V. Operation of telescoping hydraulic forks (Transparency 1)
.i

°k ,

A..- ,Camprfission . .
. .0.. .,

1. Fork tube And restricted orifice-iitston move downward into the
.' slider

2. Spring is Cempressid,.which absorbs most of the shock
1- -

301

I
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I. M 55-E '

Hydraulic oil helps crampen' the' shock ,
°

;

\. .

Oil passes from the slitler chamber belOw the tube, through the
orifices; and into the area between the fork tube and the slider

. . ,.

(NOTE: It must be understood that-as pe fork tube and slider
telescope together, the volume oaprittiy below' the ribetis,
decreasing, while the volume capacity between the fork tube nd
slider:is increasing./The amount of hydraulic ctsimpening 'depends
upon the number and z2 of piston orifices, the oil viscosity,'
and the strength of t spring. Some forks .use -damper valves
to restrict the flow .o oil in addition to, or in place of the
restricted orifices.) .

B. Rebound
oy

1. Spring forces the fork tubes ujr-to extend the fork

2. k, Oil in the -area between the'fork tube and the slider passes through
4

the orifices, and into the slider chamber below tune
a

(NOTE: The rate at wliich the spring can extend the fprk is
controlled by the rate at which the oil can return to the bottom
of the slider. ,The rate is controlled by the design of the damper
assembly. The oil nonreturn yalye remai-ns closed during' the
extensions of the fork and regulates Oil flow. SO'rhe f9rks use
damper valves to restrict the flow of ell in addition to, or in
place of, the restricted orifices.)

VI. Operation of Earle's type Tork system (Transparency 4)

(NOTE: The shock absorber provides for dampening action' in the same manner
as the conventional telescoping hydraulic fork sAtem.)

ti

A
.A. CenteF line of 'the 'wheel is located in front ofathe shocWS -

t. , .
B. Fralne forks' connect to a pivot ,he rear of the swing arm

----...., aa

",.,

C. Swing arn moves upward' and compresses shocks as the wheel rolls over
rough surfaces ./

VII. Purposes of steering damper

A. . Provides some resistance ;to the turning of the steeri head V
a

,B. Helps... control rapid deflection of the front wheel over road irregularities,

33
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. PARTS, oF TELESCOPING HYDRAULIC FOA

MM-- 57-E

7.77-

FORK TUBE, OR
INNER TUBE

4_

Olt SEALS

/411 FORK TUBE

RING,
GUIDE

PISTON STOPPeR
, RING,

ViLVE STOPPER.
DA PER VALVE

RING,
PISTON STOPPER

FORK TUBE
PISTON

SNAP RING
C L

AXLE HOLDER

FORK-SPRING

FORK SLIDER
OR OUTER TUBE

-7

DRAIN
PLUG

fo

J.



f0
PARTS Of STEERING STEM ASSEMBLY

STEERING DAMPER
ADJUSTERADJUSTER

STEM SLEEVE END NUT

11) STEERING
STEM -
BEARING
AND
SPACER
ASSEMBLY

, M 59-E

HANDLE BAR
CLAMP

FILLER CAP

r

UPPER
FORK . ,

BRACKET

I

I

DAMPER
FRICTION_ DISC

DAMPER
FRICTION PLATE

DAMPER
ADJUSTING SPRING

DAMPER
1/1

S ADJUSTING SLEEVE HUB.

.
te

TM - 2
s.
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EARLE'S (LEADING* LINK) TYPE FORKS

M 63-E

-1

arle's type forks pivot over obstacles

DAMPER SPRING
. .

bAMPER ASSEMBLY

111.4.

.1

e'

FRONT SUSPENSION
ASSEMBLY FROINiT,MiEEL HUB

.)

TM 4,
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FRONT FORKS AND STEERING 'STEM

dit
'YeUNIT Ill

. _ /-
't .

.

JOB SHEET #1-CHANGE THE HYDRAULIC F'LUIQ IN THE FORKS
. . . ..

.14 65-E I

I. Tools and materials ..-
A. Hand tool assortment ,

t e

co'
EL-% Mgtrici-vvtench set o- r:large. adjaC)able Wrench-

,

C. Drain pan

."'D. Measuring container . 6 :
.... 4. I 4

4 E. Replacement aliNpecified by. manufacturer ,.

FP - Appropriate s ervice manual`, 4

I

.

1\ .

, 'G. Safety' glasses , -
- ,

. . . , ,- ,T., r . . .
II. Proced re .- . ' ,. ....

...

. . ''14: bye filler caps at top of forks(' ,

. . o. 4;o

B.. 'Place the drain pad'. vpher the!: Cork and -1-NCe'the drain plug

' 0 Apply the front brake and pump. thb forks _16 remove all old oil

4

. s' ' it .#D. Replate dram
a

plug- . , ,

- , - I .. It`
E. Following the r,nanufactyrer I specifications, measure. out the cbfrect

quantity' of oil , ' . '

- . '

F.. Pour the:.oil into the top of the .fork,, and repliee the filler cap

. ti

fir

I

,

3

,

;

.4
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FRONT FORKS- AND STEERING STEM'

UN'IT-`111

M 67:P'

JOB,S #2--DISASSEMBLE, INSPEC; CHECK, AND REASSEMBLE
, TELEkOPINO HYD1IAULIC FORK/

g
4

0. Tools and materials

A Metric wreoch set

Hand took essortment

C. Wood blocks or motorwle stand

D. Vernier caliper

E. Micrometer

F. Cylinder gauge
, .

G. Seal, driver

H. Dra1n pan

I. Appropriate service manual ti

J. Replacement oil, specified by manufacturer

K. Safety glasses

II'. Procedure

A: Block- up motorcycle using wood blocks (Figure. 1)

B. ve front wheel .

I
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-68-E
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r

. .

S

,r. .`;:i SHEET # 2 . rt
,

t- ;: '" 9 4 6,1 , i ; 0. ' 4 f
.

Remove the bolts that clamp the forks .to the Steering stem and upper
- fork bracket

r
Disconnect or remove any 'other parts as necessary

. E. Remove front-forks

f

F. Remove drain plug, and drain oil into drain pan
4

G. Remove dust boot or shield and thd internal snap ring (Figure 2).

SNAPcRING PLIERS

'FIGURE'2

AIS

SNAP RING (CIRCLIP) ,

H. Pull the fork tube out of the slider

(NOTE: Often the seal and fork tube guide must be pulled at the same
time. -Sodie force is required to separate the fork tube, and slider.) .rd

I. -Ihspect and xneasuPethe parts of the front fork

1. Fork spring (Figures 3 hid, 4).

VERNIER
CALIPER

pROGOESSIVEVOUND..

flift14414141
STRAIGHT .WOUND

FIGURE 3
4 , J

309.

FIGURE 4

I

411111
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JOB/SHEET #2

Fork piston (Figure 5)

M 69-E

a 3 Fork slider (Figure 6)

CYLINDER GAUGE

J. Check fork tube alignment (Figure 7)

FORK SLIDER

FIGURE 6

BOTH LEGS SHOULD BE PARALLEL

FIGURE 7

K. Put the f tubes back ihto the steering stem brackets and check the tubes
for paralle r m

.d
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.

,

..10B SHEET #2

-4r ,

L. Reassemble the forks using new seals (Figure 8)

isi krOM:t....t.1515w~

FIGURE 8

OIL SEAL

M. Install the rk assemblies and fill with the correct type and qukritity of
, oil (Figure 9)

, FIGURE 9
I

A N. Replace the rest of the components by reversing procedures B through D

0., 'Remove cycle from wood blocks or motorcycle stand

0-
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' FRONT FORKS AND STEERING STEM,
. JANIT III

$
THAT'

1. Match the terms on the right tisk ,the cyrect definitions,

v:Suspension system which has the front 1.

- wheel connected to a swing arm

b. Spring that has variable pitch .

c. Telescoping hydraulic fork having
4internal compression springs

L.«

d. Soacing between coils of spring
.

e. Supprgssion or control of steering
vibration through,the use of a restrictive
device

f. Two tubes that lit together, one sliding
up and down inside 'the other

Spring that has equal pitchg.

312

Pitch

4 4

2. Ceriani
type fork ,

3:

4.

5.

P.

Dampening

Telescoping
hydraulic
forks

Straight
wound

Earle's
type fork
system

7. Progressive
wound

Aso

M 71-E

11'
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re,

I.

2. Identify the' parts, of the telescopi,ng hydraulic forks.
#

4

. - .

R.

t,



4

,Identify tt.W parts of; the steering stem assemhly.

a.

4

4- 314

4
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-

4

/
4. Distinguish Jaetween a single dampening system and a double dampening system

by. *acing an "X" next to the description of the single dampening system.

a. Provides almost equal restriction on both compression and rebound
stroke?'

b: Provides very little- hydraulic restriction on compression stroke (10%)----
anel) a large amount of restriction' on rebound stroke ,(90%)

5. Describe they operation of the telescoping hydraulic fork in the ittustrationont.
compression and rebound.

A

SPRING
HOLDER

METAL SLIDE

INNER
TUBE

STOPPER
RING

ORIICES

NONRETURN
VALVE

Compression

a. ttImpression

I

OUTER
TUBE

4. Rebound"

*

.

SPRING
HOLDER

TUBE

OUTEit
TUBE

..

Ois



b. Rebound

6. Describe the 'operation of the Earle's type fork system..
,

1

V

9 o

vy

7. List the purposes of the steering damper.

a.

8. , Demonstrate tithe ability", to:

a. Change the hydraulic f uid in. theiforki.

4

fte 75E

b. Disassemble, ft-isn't, ch k, and reassemble the telescoping hydraulic fdrk.,
:

(NOTE: If these activities have not been accomplished prior to the test, ask .
your instructor when they ,should'-be--cdmpleted.)

.00

V

316.$
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FRONT FORKS AND STEERING STEM
UNIT III - ..

1. a. , 6
$ ,

3

ANSWE 0 TEST

4, < b. 7 f. 4
.

-...._ 2.
..

. 5g,C.

. ..

d. 1

Z. a. Fork spring

b. Boot

/c. Fork' slider or outer tube

d. Axle holder

e. Fork tube or. inner, tube

f. Snap ring

g. Oil sears

h. Fork tube guide

I. Fork tube pistAk.

. 3. a. Steering damper adjuster

b. . Han.dle bar clamp

c. ,Stem' sleeve end nut

,

a

1

d. Upper fork bracket 4
r

e. Steering stem/

s

L.,.

f. Damper friction disci.
. /

g. Damper friction plate

- h. Damper adjusting spring

i. Damper adjusting sleeve hub
a

4. *lb
....., 6 . '

11' . I,
g. . s

4.

,,

s.

I

i

M - 77-E
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.44

5. Description should include:
. A

a...t.,:, Cairinpressi on

: .
cir1) Fork tube and restricted orifice piston move downward into the slider

. ,, ..

2) Springis compressed whi-cla, absorbs most of the shock

tr

Hydraulic oil helps dampen...the shock

4) .011 'passes fronn the slider chamber below the tube;thrtiugh the orifice,
and into the area between the fork tube and the slider

b. ....agitround

1) Spring forces the fork tubes up to extend the fork
.

2) in the area between the fork %be and the slider passes through
5the orifices,,and into the slider chamber below tube

4001°

6. Description ,should include:

a.' Center line of the wheel is located in front of the sh ks

Frame forks connect to a pivot at the rear of the swing arm

c. Swing arm moves upward Wand compresses shocks as the wheel rolls over
rough surfaces

a. PrOvides some resiStance to the turning of the steering head

b. Helps control rapid deflection of the front wheel over road irregularities

8. Performapce skills evaluated to the satisfaction of the instructor

3P,
4

A
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REAR' SWING ARM AND SHOCKS-
'UNIT IV

,WNIT OBJECTIVE .t?

After ,completion of this' unit, the student should be able .to list the major components
of the rear suspebsion system and- identify the parts of the rear swing arm assembly and .

the shock absorber assembly. ,The student should also be able to -describe the operation
of the rear suspension ,system and demonstrate the ability to check, adjust, and service
the rear suspension. system. This knowledge will be evidenced through demonstration and .

by scoring eighty-five percent on the 'unit test. '

ECIFIC OBJECTIVES

After completion of this unit, the student should be able to:
- '

-1. List the four major components of the rear suspension system.

2. Identify the parts of the rear swing arm assembly.

3. Identify the parts of the shock absorber assembly.

4.. Describe the operation of the rear swing arm suspension system on
cOmtression and rebound.

5 Discuss rev shock absorber spring tension adjustment.

6. Demonstrate the ability to:

a. Check and adjust rear shock absorbers.
_

b. Remove, check, service, and install rear swing arm assemly.

313
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REAR SWING am AID SHOC
UrsifT, IVri

SUGGESTED, ACTIVITIES

I. Instructor:

A. PrOide student with objective sheet.
At

g. Provide -student w#h infOrPlation anthiob heets.

4'

C. Make tfansparencies4

Discuss unit and specifiC objectives.

E. Ditbass inforimtion sheet.

F. Demoristrate end discuss the procedures outlined in the, job sheets.
4

Demonstrate and discuss a cutaway of an old shock absorber.

Ror

M 81-E

L.

H. Give test.

II. Student:

' a. Read c?.bjEcctive sheet.

B. Studidinformati onsheet.

C. Complete, job sheeti.

D. Take. test.

S

40% INSTRUCTIONAL MATERIALS .

)

I. included in this unit:'

A. Objective sheet

B. 'Information sheet ,

C. Transparency masters

1. TM 1--Major Components of Rear Suspe` nsiori Syttem

2. , TM 2--Parts of Rear Swing Arm Assembly

3. TM 3--Parts of Shock Absorber Assembly

320
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9

44

1:

4. TM 4--Oil Flow Within Rear Shock Absorber

5. TIVI 5--Real Shock Absorber Spring Tension Adjustment

D. Job sheets-*t

1. Job Sheet #1- -Check and Adjust Rear Shock Absorbers

2. Job Sheet #2--Remove, Check, Service, and Install Rear Swing
Arm Assembly

E. Test

F. Answers to test

II. References:

A. Nicholson, J. B. Modern Motorcycle Mechanick. 7th ed. Saskatoon,
Saskatchewan, Canada: Nicholson Brothers Motorcycles,_Ltd., 1974.

B. Honda 250-350 Service Manual. Honda Motor Co., Ltd., 1972.

C. Chilton 's New Motorcycle Troubleshooting Guide. Radnor, Pennsylvania:
Chilton Book Co., 1973. .

D. Harley-Davidson Service Manual, Electra Glide 1959-1969. -Milwaukee,
Wisconsin: ,Harley-Davidson Motor Co., 1971.

E. BSA 350 Service ,Manual. Norton Triumph Corp., 1973.

4
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r
A. Swing arm

B. Hydraulic shpck absorber

C. Spring

D. Pivot= bolt Of shaft

II. Parts_ of rear swing arm assembly (Transparency

- REA13..SWING ARM AND SHOCKS
UNIT IV

INFORMATION SHEET

I. Major comp4tents of rear suspension system (Transparency 1)
dr

A. Swing ,arm

B. Pivot shaft

C. Short spacer

D. Bushings or bearings

E. Seals

F. End caps

G. Long spacer

1

M - 83-E

(NOTE: There are two types of swing arm assemblies, bushing and needle
bearing.)

,/
III. Parts of shock absorber assembly J,Transparency 3)

A. Top' cover

B. Rubber bumper

C. Rubber mounting bushings

D Shock absoiber

E. Spring cover

F. Spring

G. Spacer washer

3 9hot 410

S
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84-E

00

Jr

H. Seal washer

\.....
I. Card sleeve

i

%

INFORMATION SHEEV A,
, t

1.-

,
. .

J. Upper adjusting cam

K. Lower adjusting cam

L.. Roll pin

M. .Cam support _
_

-

4

.

& . . . .

(NOTE: The shock absorber assembly in TM-3 is a Harley-Davidson Electra Glide,
and it contains a few' more 'parts, than the Vpical import: The major parts and
design features are -similar on all shock absorber assemblies.)

IV. Operation of. rear swing ,arm suspension system (Transparency fl. 4
.

. . .'1..........,
A. Compression

.

, ..--,---

4

it

'A .4_
1. Over an irregularity in road surface, wheel moves upwardcausing

rear swing arm- to move upward

2. Swing arm movement is restricted by
, (

a. Spring

b. 9i1 within shock absorber

1) Oil forced froni' one-part of shock to another

2) Oil flqw controlled by fettrictyg valves or, ports
.

3.. Swing arm and shocks 41Iow

/---'

..

a. Rear Wheel to move,u ward in reaction to road irregularity
_

b. Frame and rider to/ receive only small portion .of this
movement

.
, . .

/ B. Ret2ound

117
,.

, ..,

Spring puihes shock and swing arm back down
. / i

- ..

2.. Swing arm carries wheel down. to regain contact with road surface

1 .



INFORMATION SHEET

M 85-E

3. Swing arm movement again restricted by oil within shock ebiorber

.

a. Oil is forces' from one part of shock to another

b. Oil flow controlled by restricting Valves or ports

V., Rear 'shock absorb* spring tension ackustme ,nt (Transparency 5) - r

A.' Spring tension adjusted Vcompensate for load,an 1 road variations

B. Spring tension adjusted by rotating cam evice.

1.' Low position for light' loa
.

2. Middle position for double riding

3. High position for extra heavy loads

(NOTE: Always use as___,Tie. setting on both shocks.)

OF,

32i
f
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I I,

,MAJOR COMPONENTS OF ,

REAR SUSPENSION SYSTEM t.
,

HYDRAULIC
SHOCK ABSORBER

.(abla)
rrallflii> (,

I
ir

M 87-E

I

,./

4

PIVOT BOLT
-OR SHAFT .r ,

) SWING ARM
.10

Illustration by Norton- Triumph Corporation
A

325
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PARTS OF REAR SWING ARM ASSEMBLY

Seal /
Shoil Spacer

Bushing
..

'Swing Arm

M 89-E

...

a

Pivot Shaft

,end Cap
`Short Spacer

Bushing
Long Spacer

BUSHING TYPE

. Bearing
Short Spacer

Seals
End Cap\

4

1 .%

vt

Chain Adjuster\
Adjuster Bolt

Swing. Arm

Bearing

Short Spacer

End Cap

4

,.,

Pivot Shaft

NEEDLE BEARING TYPE

326
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,

TOP COVER

RUBBER. MOUNTING BUSHING

43) CI) .-- ,

)
RUBBER

BUMPER

SHOCK
ABSORBER

IP

4.

SPRING
COVER

. RUBBER MOUNTIN6,\BUSHING
i

C ®

'i

SPACER WASHER
SEAL WASHER_

C2)
CAM SLEEVE

UPPER
ADJUSTING CAM

LOWER
ADJUSTING CAM\

ROLL. PIN -----

CA/A SUPPORT-----.

'4:5;

to

"Parts of
-. Shock Absorber

Assembly

HARL,EY-DAVIPSON MOTOR COMPANY*

327
v.

v
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\
OIL FLOW WITHIN REAR SHOCK 'ABSORBER

UTER
SPRING

RETURN
'SPRING

:-

NONRETURN'
VALVE"

PISTON

BASE VALVE A

EW' VALVE B
. .

O.

OUTER SHELL c-7$

"Tb
"C

4 06I 0xi

tit .--

OUTER,
SPRINg,

INNER
SPRING

PISTON

PISTON VALVE

CYLINDER

VALVE' SPRING

QASE \CALV

BA-SE VALVE B

OUTER-SHELL

.

t.
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M §5-E

f REAR SHOCK ABSORBER
SPRING TENSION ADJUSTMENr.

MIDDLE POSITION *HIGH POSITION`--

LIGHT DOUBLE
LOADS , RIDING

0...

-EXTRA HEAVY
LOADS

ILLUSTRATION COURTESY OF
NORTON TRIUMPH CORPORATION

/

Ar,

TM - 5



REAR SWING ARM AND SHOCKS
UNIT IV

JOB SHEET,.#1--CHEW AND ADJUST FIEAR SHOCK. ABSORBERS

I. Tools and materials

A. Hand tool assortment

B. Metric wrenches

C. Shock absorber compressor or hydraulic press

D. Vernier caliper or suitable measuring instrument

E. Appritriate service manual

F. Safety glasses

,
II. Procedure

A. Rep-rove shpck absorber from the mptorcycle by remPving the upper and.,

M 97-E

lower retaining bolts rFigure'1)

"91
,U'PPE'R RETAINING BOLTS

4

0

4

LOWER RETAINING BOLT

I

p

a
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7

JOB SHEET #1

1,
B. ct ompress the_ shock absorber spring until the springs retainers can be

removed (Figure 2) ,
i t

. . ,

(NOTE: Use. the spring compressing device suggested in the pproprfate-
service manual.)

Figure 2

I

A

C. Release spring tension and remove the spring an d other parts from the shock
.

D. Inspect the hydraulic shock absorber for:

1 Oil leakage

2. Damage

E. Checkthe resistance to compression and extension of the shock

( NOTE: Shock should compress considerably easier than it extends.)

F. Meisure the cushion spring for. (Figure 3)

\

1; Free length

2. Squareness

Figure

-

133'2

4

6

so
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11
44

, v ,

SHEE
- -s.

,
G. Reassemble thi shock absorber using the compressor or hydraplie press and

locks in place with spring retainers .

M -99 -E

H. 'iReinstia_the shock absdrber

-I. Adjust the ;hock absorber to service.

4

V

manual specifications

I

.re

4if

t

0



REAR SWINGARM AND SHpCKS
UNIT IV

JOB- SHEET #2--REMOVE, CHECK, SERVICE, AND INSTALL
REAR SWING ARM ASSEMBLY

I. Tools and materials

A. Hind tool assortment

B. Metric end wrehch set

C. mop socket set'

D, Drift punch

A

E. V- blocks

F. Dial 'indicator

G. Surface plate or suitable flat, true surface

H. Multipurpose grease

I. Appropriate service manual

J. Motorcycle stand or wood blocks..

K. Safety glasses

II., Procedure

4

A. Block up the motorcycle so rear wheel is 'raised off the floor
41

B. Unfasten the shock absorber lower mounts from the swing arm

C. Disconnect the drive -chain

D. Disconnect the rear brake rod

E. Remove rear wheel axle and wheel

M 101-E

air

4

F. Remove pivot shaft nut and withdraw the pivot suit

(NOTE: Often a hammer and drift punch are needed to drive the pivot
.shaft out.)

G. 4 Separate rear swing arm from the frame

H. Drive olirpress out all pushings, bearings, seals, and spacers from the swing
arm

;

334
A

;,--
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..

.1

e

JOB SHEET #2

- ,
ip I. , Inspect

l
the following for wear:

,..

1. Bearings and bushings

2. pivot shaft
4, .

3. Swing arm I .

*
..

J. Mount swing aPrrt in
. -,

V-blotks and position on surface plate (Figure 1)

, DIAL :INDICATOR .

: .

SURFACE PLATE OR
FLAT, TRUE SURFACE

SWING ARM

TAKE READINGS AT
THESE TWO POINTS

lb

l

...

e,

- Figure 1

V-BLOCKS

Check the rear swi arm for alignment by mottertin dial indicatbr on
surface plate an take a reading at both sides of the ing, arm (Figure

1)

(NOTE: A difference in reading will indicate a bent or sprung \i'VOirym.
a Consult the approQriate service n1aoual for manufacturer's recommendations

as to straightening or replacing -damaged swing arm.)

.00
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I

1

--,

t.

N.

JOB SHEET #2

M - ''/(03-E

.

L. Reassemble the bushings or bearings., spacers, and seals in the swing arm

(NOTE: Be sure to lubricate the bushings or bearings with multipurpose
grease.) A

\--
M. Replace.the swing arm on the frame, installing the pivot shaft and securing

with nut and washer

'N. R.eplace wheel on swing arm ..

0. Install shock absorbers

P. Install chain

Q. Connect brake rod

r

*

e-

,
.

R. Adjust drive chain for proper tension arid alignment before tightening rear
axle

4 336

A
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.
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M - 105-E

REAR SWING ARM AND SHOCKS
UNIT IV. .

TEST

List the four major components of the rear suspension system.

a.

I-
b.

c.

d.

2. Identify the parts of the rear swing arm assembly.

b

a.

b.

c.

d.

e.

33 6 *



j.

1

.

'1.

Ideritify the parts of the shock absorber assembly.

i a,

b.

c.

114.

k.

. ..

...

1

lb

..,

.4.

3.38

f ...
g CD

6



M 107;E

4. . Describe the operation of the rear swing arm suspension system on compression
and rebpupd,

a. COmpressa

b. Rebound

5. Discuss rear shock absorber spring tensiOn adjustment.

6. Demonstrate 'the ability to:-

a. Check and adjust rear shock absorbers."---f

b. Remove, check, service, and install rear swing arm assembly.

(NOTE: If these activities have not been accomplished prior to the test, ask
your instructor when they should be completed.)

7



REAR SWING ARM AND SHOCKS
UNIT IV

ANSWERS TO TEST

1. a. Swing arm

b. Hydraulic shock absorber

c. Spring,-

d. Pivot bolt or shaft

2. a.' Swing arm

b. Bearing

c. Short spacer

d. Seals

End cap

f. Long spacer

g. Pivot shaft

3. a. Top cover

b. 11 Rubber bumper

t

I

aO

c. Shock absorber

d. Spring cover
16.0

e. Spring

f. Spicer washer

g. Seal wather

`h. -Cam sleeve

i. Upper adjusting cam

Lower adjusting Cam

k. Cam support '

3 4



I

4. Description should include:

a. Compression

1) Over an irregularity in road surface, wheel
rear swing arm to move upwards

0
2) Swing arm movement is restricted by

a) Spring

b) Oil Within shock absorber

111

moves upward causing

>-c (1) Oil forced frbm One part of shock toianother

(2) Oil. flow controlled by restricting valves or ports
46.

3) Swing arm and shocks allow

b. Reb und

a) Rear wheel to move upward in reaction to road irregularity
i

/
,..,

b) Frame and rider to receive only small portion of thts . .
.e

movement . \---t--

Spring pushes shock,and swing arm back down .

2) Swing arm carries wheel down to regain contact pit road surface

3) Swing arm movement again restricted by oil within i shock absorber ,

II is forced from one part of 'Shock .t* another

b) Oil flow controlled by restricting valves or port

5. Discussion should include:

a. Spring tension adjusted to compensate for load an road variations .

b. -Spring tension adjusted by rotating cam device

1) Low position for light loads

2) Middle position for dEruble riding

3) High position for extra heavy loads
11 .

6. Performance *ills evaluated to the satisfaction of the instructor

341
4.4
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KICKSTARTERS
UNIT I .

, UNIT OBJECTIVE

b

140

-After completion of 'this unit the student ihodld be able to e parts brad describ'e
the operatiot of the different types of kickstarteri. The student should also be able to

6

service the pawl ratchet kickstart . This knowledge will be evidenced through
. demonstration and by scoring -eighty-ft ent on the unit test.

- ,

- 4

A, lit

.210.

SPECIFIC OBJECTIVES

After completion -'Q the student shouldihrable' to:

1. - Define terms associated with ,kickstarters.

4
2. e Shlect the comnipn types of kickstarters.

,- 3. - Idriify the parts the ppwl ratchet kickstarter.

4 describe the operation of the pawl. ratchet kicldtarter.

5.. rdentifY the -parts of 'the'efult ratclset kickgarter.,
, 6: - Describe the tion of the full ratchet kickstarter.

7. Identiffy -the p of the lateral engagement kickstarter.

operation of the lateral engagement' ki

parts of the quadrant gear kickstarter.

operation 'of the quadrant gear kicksta

the ability 1,6, remove, inspect, service,

8. gestribe the
.

a- Identify the

ss

10: Describe the

11. 1;Derminstrete

Lam"

i

IP

i

ckstarter.

rter.

and replabe a pawl -%
5 ,ratchet kickstarter.

rarr ;
,

ti

s.
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instructor: `-'"

41
,

4
.

KICKSTARTERS
UNIT'l 't

SUG_GESTED ACTIVITIES
.

,

A. Provide student with

B. P.rovide student with

C.' rce transparencies.

:sol ,

014.

objective sheet4

information ancj job sheets. .

Didtuss unit and specific objectives.
.

E. Discuss information sheet.
^.

Demonstrate and .discuss the procedure outlined

Giveter

At. Studer(t; b-i
-

'

A. Read objec.tive, sheet.
. - ....:".!. _

.

B. Study information' sheet.i'
",;."

*
l

4.

' C. Complete job sheet...
. , . .

D.. Complet te activities assigned by _iistcuctor.-.
f . \

.4

E. Take test.

Included in this unit

A.. Objective sheet .

1' I
INSTRUCTIONAL MATERIALS

1.

B.

a
C.

-

Information sheet .'

Transparency.masters

I

-
$

in lob sheer.

1. TM 1--Common Types of Kickstarters

2. TM 2--Pawl .RItchei Kickstartir Parts

3". TM 3--Pawl RatCtset Kickstarter Operation

4, r

117

.

A

.

.

3-F

)

,

ry #

I

1,

t
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4. TM 4--Full Ratchet Kickstarter Parts

5. Ti.ifr-F411,1 Ratchet lickstarter Operation

6. TM 6P1Lateral Engagement Kickstarter Parts

7. TM' 7-- Lateral Engagement ,Kickstarter Operation
,

TM 8--Quadrant Gear Kickstarter Paos

9. TM 9--QUidranty Kickstarter Option

D. Job Sheet -# 1-- Remove, Inspect, Seri/ice,
Kickstarter

E. Test'

F. Answers -to test

II. References:

.Motorcycle siyftems Training Manual-Motorcycle Power Train. _Kawasaki
Motors- -Corp_;. 1- -

e
B. thiltohis Repair and Tune-Up Guide for Harley-Davidson Singles. Radnor,

Pennsylvania: Chilton Book Co., 1973i. ,

A

and Replace a Pawl Ratchet

I.

k,
Kawasaki 900 r7te Manual. Kawasaki Motors Corp.

D. Chi:ltonS.ReP and Tune-Up Guidador Triumph Motorcycles: Radnor,
Pennsylvania: ton BookCo., nn..

E. Honda 450 -M,anual. Honda Motor Co., Ltd., 1971.

F. Swuki 125 and/T-1125 Service Manual. Suzuki Motor Co., Ltd.; 1969.

409

3 A
A
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KICKSTARTERS
UNIt

INFORMATION SHEET

M 5-F

I: Terms and 'definitions
I

A. -F:awl:-Pivoted tongue that is adapted. to tall into notches on 'another part
to permit ,motion in only, one direction

t
B. '-Segment or quadrant .gear--Hall citcular gear used on.the kickstarters of

Man British motorcyct

Aro

C. RatdOet--Mechanis, ,havitg incli ed teeth so that effective motion cars' be
-imrlarted to another me haNs in one 'direction only

II.. CommoR types of kickstarters

Pawl ratchet

Br Full ratcret

C. Late enga4erne nt

D. Cibadrant Qgear

(llansparericy 1)

-
III: Parts of pawl ratchet kiekstarter (Transparency

A. -Kickstarter lever a bly

B. I:ctckstarter shaft oil seal

C. Return spring guide
trr

D. Return spring

E: Kickstarter stopper' plate

,F*, Snap ring

111 G. Rettl% spring holder

H. kickstarter shaft thrust washer

I. Kickstarter shaft
,.

'J. Thrust washer

K:' Kickstarter. pinion gear

at

.

(NOTE: This is called t13401rive gear- by 4orne manufactrorers.)
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6-F

-- L. 'Kickstarter Rawl

MT pawl. pin

N. Pawl springe

INFORMATION SHEET

IV. Operation of pawl ratchef kickstarter. -(Transparency 3) 4

A. Pawl, is -pushed up- by .the pawl spring to engage the teeth on e inside.
of kickstarter pinion gear .whe'n lever is depressed

-

B. KickstarteF pinion gear turns crankshaft to start engine
^

C. Ratchet 'mechanismi provides for 'engagement of kickstarter lever to engine
crarfkihaff when starting and disengagement of lever and crankshaft-when
engine is running -

IA

D.` 'P.a is moved, againti tfle kickstarter stopple plate and held out of
engag nt to allow the kickstarter pinion gear to rotate freely, when the
kitkstart lever is tetuyried by the return spring

. V. ,Parts of full 'ratchet kickstarter

4

A.-. KickpoOlal

[3:

C,

Ev

F.

G.

H.

Spring guide

Return spring

Kickstarter shaft

'Kickstarter pinidn °gear

Ratchet

Ratchet tab

RatChet spring

Spring cap

(Transparency 4)

VI. Operation of full ratchet kicks(Rifief-ransprency 5)'
.

A. Spring pushes ratchet intp
when kickstarter shaft is'

Kickstarter pinion gear 1

.
engagement with- peth:on,-kickstarter pinion gear
turned by downyvaiid mbtion of kickpedal

.
, .. .

ins crankshaft to- star5engine
. , . ,

3",

ti

_s
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',INFORMATION SHEET

C. Ratchet tab is caught by the curvedratchet guide anti separates kickpedal
and kickstarter.pinion gear when spring returns kickpedal

M 7-F

(VOTE: The operation of the full ratchet kickstarter is very similar to the
operation of the pawl ratchet kickstarter.)

A

VII. Parts of lateral engagement kickstarter (Transparency 6)

A. Kickpedal

B. Washer

C. Snap ring

D. Kiekstartei spring
a

E. Kickstarter shaft

Kickstarter pinion gear
_

"G. Friction spring

yll I, peration of !dteral, engagement kiCkstaver (Tt'ansparency 7);

A. Kickstarter shaft, rotation causes kickstarter- pinion' gear to move sideways
along spiralsplines and engages fhe idler due to resistance to rotation caused

-by the friction spring

idler gear- turns crankshaft to `start engine .
,.
tc

C. Kickstarter- pinion gear is drive6 ,back alodg splines to, the disengaged
position as engine speed beedmes` gre4ter than kjckstartier shaft speed

D. Kickstarter pinion gear is helditin the 'fat ;esti' position by _t resistance.
. ,of the friction spring ' ,'10 ei

,
IX. Parts of quadrant gear kickstarter (TrarloaktencylIC-

A. (ickpedal

P. tfleturn spring .

C., Quadrant gee/ and shaft;

,

S

D. Ratchet

E. Kickstarter pinion gear

a

3 1 7

lk

at
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INFORMATION SHEET

X. Operation of quadrant gear kickstarter (Transparency 9)

A. Quasqrant gear rotates and engages, Iciastarter pinion gear when kickpedal
is depressed

-4"*"#

B. Kickstarter pinion gear is connected to engine through spring loaded ratchet
clutch on transmission- shaft

C. Quadrant gee is 'rotated' out of engagement when kickpedal is released

D. /Ratchet clutch and kickstarter pinion gear rotate 'freely on transmission
mainshaft when quadrant 'gear is outs of mesh

A

I

v

IL

fi

9

).
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. COMMON TVEStEKICKSTARTERS

Pawl Rat Chet

t

S.

M 9-F

PAWL RATCHET

te.

FULLS RATCHET

1

LATERAL ENGAGEMENT
,

QUADRANT GEAR'

r

IL

.
ILLUSTRATION BY,

NORTON-TRIUMPH CORPORATION \...

3 4 q. .
..1.\ TM -

A



PAWL RATCHET KICKSTARTER PARTS

SHAFT THRUST WASHER

RETURN SPRING HOLDER

SNAP RING

KICKSTARTER PAW
PAWL PIN

PAWL SPRING

M 11-F'

*--aw
4

P." t Fifa,

N KICKSTARTER-SHAFT

THRUST WASHER

\ , KICKSTARTER'P1N ION -GEAR .\

RETURN SPRING,

KICKSTARTER
SHAFT
OIL SEAL

KICKSTAR ER

'LEVER ASSEMBLY

4

KICKSTARTER
STOPPER. PLATE

RETURN SPRING
GUIDE

g

TM -.2
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M 13-F

pAvvi. RATCHET KICKSW7R OPERATION

PRIMARY PINION
PRIMARY GEAR

KICKSTARTER GEAR

KICK IDLE. GEAR

KICKSTARTER LEVER

Kickstarter lever
released

KICKSTARTER
PINION. GEAR

KICKSTARTER SHAFT

KICKSTARTER STOPPER PLATE

KICKSTARTER-PAWL

Kickstcirter leVer
depressed

3 5;1

PAWL SPRING AND PIN

KICK SHAFT -,

KICKSTARTER PINION GEAR,*

TM - 3 ,
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M -`15-F

FULL RATCHET KICKSTARTER PARTS

SPRING CAP

RATCHET
TAB

WASHERS- .,

RETURN SPRING

RATCHET
SPRING

RATCHET
BUSHING

KICKSTARTER
PINION GEAR

1

KICKSTARTER.
SHAFT

SPRING GUIDE OIL SEAL

KICKPEDAL

TM - 4



M 17-F

FULL RATCHET KICKSTARTER OPERATION

RATCHET GUIDE

RATCHET TAB

KICKSTARTER
PINION GEAR

KICK SHAFT

RATCHET
SPRING

RATCHET

4

. 35

Sok

Aim

TM -5.
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.M 19-F

I-

leTERAL ENGAGEMENT KICKSTARTER PARTS

410

/.

.1 .

KICKPEDAL

WASHER

SNAP RING

.h110.11.

KICKSTARTER SHAFT

KICKSTARTER
PINION GEAR .

KICKSTARTER
-SPRING

r

*

FRICTION SPRING

345 ,Y
.TM - 6
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LATERAL ENGAGEMENT KICKSTARTER OPERATION

FRICTION SPRING

-

SPRING GUIDE-

KICKSTARTER
-IDLER GEAR

KICKSTARTER
PINION GEAR

KICKSTARTER,SHAFT

MOVES

TO. ENGAGE
IDLER GEAR

FRICTION :gPRING

355

vv

OIL SEAL

tM-`7,
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M 23-F

cs%

QUADRANT. GEARKICATARTERJARTS .

VW-

4

QUADRAVTGrAR
,ANDS

RETURN SPRING

KICKPEDAL

an

4.4

.35C

a. -*

1CICKSTARTER
PINION GEAR

4WATCHET
CLUTCH

I

N

TM - 8

4



0 ,

91JAISRAWf GEAR:kICKStARTER OPERA ON-...
. I

4.
1(

4

RETURN SPRING

QUADRANT GEAR

KICKSTARTER PINION'
GEAR SPRING

6

RATCHET CLUTql PINION GEAR
(.49TE: THIS IS SPLINED
T THETRANSMISSION

iCKS ,ARTEW

MAINSHAFT.)

3 5

S

z
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KICKSTARTERS
UNIT I

JOB SHEET "elREMOVE, INSPECT'', SERVICE, AND REPLACE
,PAWL 'RATCHET KICKSTA'RTER

F. Top Is and materials
.

A. Motorcycle engine equipped with a pawl ratchet kickstarter
.., .

'13. Had tool assortment

C. Metric wrench's

.D. Washpan and cleaning solvent

E. Appropriate service manual

FA Safety glasses
.

II. Procedure

A: '`Separate the transmission and crankcase ,halves

(NOTE: The service manual should be consulted for the information
.req-dired to separate the halves.)

-

M 2,-F

7B. ,.,Rem/r/e7\the kidkstarler
fie

C. Remove snap rings and dita'ssemble kickstarter assembly, keeping' all
component parts in order V

.D. Inspect the internal tee* of the kitirtarter 'pinion gear for wear (Figure
1) 0-

1
3

. FIGURE 1

-8 5

INTERNAL TEETH

9,
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fi

1 %
IF 4-

r

1

JOE SHEET #1
.

,

Inspect the, kickstarter pawl for wear, especially at the tip that engages
the 40p-tarter pinion gear teeth (Figure 2),

Jr

FIGURE 2

PAWL TIP

. _

a
. I.. '. Y

. _

i i
N

Check the pawl spying and pint by-pushing t n to see if it operates properly,
.(Figuiv 34

. . 4 t. .. . , . . .s.

(NOTE': it should work smoothly and haaie.iidequatbspring te,nsion )
',40.

: .

PAWLIIP
AND SPRING

FIGURE 3

G. Wash all parts and reassemble' the kickstarter assembly. .

H. Replace the kickstarter assembly and reassemble the case halves of the
engige

. . \
. ,

; .
-a .

\

359 11'

(

4

.4
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M 29:F

KICKSTARTERS *

'UNIT I

'

TESTs

1. t Define the terms associated with kickstarters.-

a. Pawl-- ,

Segment or quadiant gar-.

Rai-chet-:
- ,

4

2. Select-the,common types of kickstarters, by placing an IrX" in the appropriate
blank. .. s

4.

Lateral eng4gement

tr
b."Constani mesh

_.' .- ' --.A.. c. Half rettcher

... \.. kJ. Pawl ratchet

. .

,.

/4.

,/ it

p

e. Radie er-rmement

f. Quadrant gear

Spring release
. *.

h. Full ratchet
:

I.

dr:

sl

r

.1

of



a

3.. `,Identify, the tarts cif. the 'pawl ratchet kickstarter.
A

.

4

01.

a.

, -
41111KL.

Describe the operation of the pavyl ratchet kickstarter.

(

a



41.
5. Hdentify..the parts of the full ratchet kickstarter.

$

M 31-F

4.

419

4t.

6. - .Describe the operation,. of the full ratchet kickstarter.
.4

&

3

1*

4.

9

. .
is .14.9

4

.7- 3 .

4'
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t

i

Ak

.

7.,

.1*

Identify the parts of the lateral engagement kickstarter.
Ili

4

( ,

. r .

.Describe the oplOption of the lateral 'etgagement kickstarter.

5..
,

A

a

'=
4

4

%,-

c''3. 0,

r

*

D

I'

.

3



N

a

9. identify the par,ts of the quadrant gear ickstarter.

C

M 33*-

14,

4 d
10 Describe the operation of the quadrant gear kickstarter.

% r

*"....7 11 .DemonstAate the adilkty td remove, inspect, service, and replace a pawl ratchet
kickstarter

-'l
NOTE If this activity has not been ac.c.rr-nplisFled prior to the test, ask your.
instructor when it should be completed.)

se `.

364
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KICKSTARTERS

...

UNIT I

ANSWERS TO TEST

M - 35-F

. . .
1. a. Pawl Pivoted tongue that is adapted to fall into 'hotches on another part

to permit 'motion in only one direction
.

b. Segment or quadrant gear--Half circutar gear, used oruthe kiokstarters df
many British motorcycles

It. Ratchet7Meellignism 1-raving inclined teeth so that effective motion can be
imparted to another mechanism in one direction only

2. ' a, d, f, h ,
. 3.. a. Kickstarter lever assembly

b. Return spring guide

c. Return, spring

I'
d. Kickstarter stopper plate

e: Return spring holder

f. Kickstarter shaft

g. Kickstarter pinion gear

h. Kickstarter pawl

i. 'Pawl pin

j. Pawl spring

4. Description should include:

S
1.

a. Pawl is pushed up by the pawl spring to engage the teeth on the inside
of the kickstarter pinion gear when lever is depressed

6. Kickstarter pinion gear turns crankshaft to start engine

c. Ratchet mechanism provides for engagement of kickstarter lever to engine
crankshaft when

mechanism
and disengagement of lever and crankshaft when

engine is running
I

...t' . ,

d. Pawl- is moved against the kickstarter stopper plate and d out of
engagement to allow the kickstarter pinion gear to rotate fr y when the
kickstarter lever is returned; by the return spring .

h
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1

5. a. Kickpedal

b. Spring guide

c. Return spring

d. Kickstarter shaft

e. Kickstarter pinion gear

f. Ratchet

g.. Ratchet tab

h. Ratchet spring

i. Spring cap

6 Description should include:

a. Spring pushes ratchet into engagement with teeth on kickstarter piniohije4i-
awhen kickstarter shaft is turned by downward motion of kickpedal

Kicstarter pinion gear turns crankshaft to start engine

Ratchet tab is caught by the curved ratchet guide and separate kittkpetial
and kickstarter pinion gear when spring returns kickpeq

7 Kickpedal

b . Kickstarter spring

c Kickstarter shaft

d. Kickstarter. pinion .gear

e Friction spring

8. Description should include:

a. Kickstarter shaft rotation causes kicksta.rter p' i ion gear to move sideways
along spiral splines and engages the idler due to s tarrce to rotation caused lik
by the friction spring -,

?ft

"y-

7

GP

b. Idler gear turns crankshaft to start engine

- .

c. Kickstartel pinion gear is driven back along .splines to the .disengaged
position as engine speed becomes' gredtet; than kickstarter shaft speed

d. Kickstarter pinion gear is held in the "at rest" position by the, resistance
of the friction spring

I



4

t

9. a. Kickpedal

b. Return spring

c.. 'Quadrant gear and .shaft

d. Ratchet

e. Kickstarter pinion gear

' 0

10. Description shbOld include:

a. Quadrant, gear rotates and engages kidk starter pinion gear when kickpedal
is depressed

b. Kickstarter pinion 'gear is connected to engine through spring.loaded ratchet
clutch on transmission shaft

c. Quadrant gear is rotated out of engagement when kiCkpttedal is released

.4-
d. Ratchet clutch and kickstarter pinion gear rofate freely on transmission

Mainshaft when quadrant gear is out of mesh

1-1. Performance skill evaluated to the satisfaction of the instructor

4

4.

A

I

IL

4 IA

4

4

0
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AC PERMANENT GNET SINGLE PHASE CHARGING SYSTEM
UNIT

UNIT OBJECTIVE
s

After completion of this-dnit, the, stuctetit shotld be able tojnatch terms and definitions
Associated with the AC permanent magnet single phase ,charging system and select the
components of fhis system. The student should also be able to distinguish between the
two types of charging systems and describe the operations of each. type. The-stuplent
should also demonkrate the ability to derform4ests'and service on various systems using
the proper, equiprnent'and wiring diagrams. This knowledge will be evidenced through
demonstration' and by scoring eightf-five percent on the unit test.

,
SPECIFIC OBJECTIVES

After completion- of this unit, the student should be able to:

1. Mdfch terms. associated with AC permanent magnet charging systems to
. the correct definitions.

a. Select the-componerrtS of the AC permanent magnet single phase charging
syste 91.

3, Identify the_,,types of single phase Coil 'conrAtions.

4. Distinguish between the two types of`charging systenis.
J

54 DeScribe the operation of the half-wave chargaio. system.

6. Describe the opea ration of the-full-wave chafging systerb.
0

7. Demonstrate the ability ,to.

a. Test DC charging rate.

b. Tesf alternator charging and lighting coils output.

'Telt stator assembly, reciifier.i.d regulators.

3 f,
rs

z
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AC PERMANENIT MAGNET SINGLE 'PHASE CHARGING SYSTEM
- UNIT I

I. 1-nstructor:

SUGGESTED ACTIVITIES

' A. Provide student with objective sheet.

B. -Provide student With infOrmation and job sheets.

C. Make transparencies.

D. Discuss uet and specific objectives.
ti

I'

E. Discuss information sheet.

F. Demonstrate and discuss the procedures outlined in tri-1,job sheets.

G. Give test..

II. Student. ito
Ns.

rvi

4

A. Rea objeCtive sheet.

B Study informatiV sheet.,

. 'C. Complete job sheets.

.
.D. Complete activities

,
assigned by instructor.

-
E. Take test.

'41P

INSTRUCTIONAL MATERIALS

k Included in this unit

A. Objectiv'e sheet

B. information sheet

ask

C. Transparency masters

1. TM 1- Components of Charging System

TM 2--Sihgle Phase Coil Connections

I TM 3--Operation of Half-Wave Charging System
41.

a

S



IfV1 4 -Half -Wave RectifiCation

TN* 5Single Coil System'

TM 6--Multiple Coil System

- .

7

4
9

- 14

7: "I'M 7--Fiill-fleye, Operatibn Bridge Type Rectifier and SCR
,, . - ., ," . -

. , - 8. .TM, 8--Voltage -RegOlating,,Deyiges
7.i'.,t .

D. ' Job shetfs ik:
.i. k

C.k :

.. 1.. Job Sheet '#,1--Test pc Charging. Rate

2. ,Job Street #2--Test Alternator Charg#g andLighting Coils Output

;3. Job' Sheiet #3-Test Stator Assembly, iebtifiers, 'end Regulators
, . i .

E. Te§t ,
h.

.
,, '

.nswerh.to, test ---,

II. References.

) ,

A. Suzuki ,ConiiructiOns and Works of Electrical Equipments. Suzuki,. Motor ,
'Co., Ltd.

.. ,
B.

., . . I
Motorcycle' Systems. Train7ng Manual Motorcycle Electrical Circuits. P/N -
99995447:' Kawalki Motors Rorp., 1973. .

.- it.
c._, Suzuki Electriql Systems and Accessories Training HandoutS. U.S. Suzuki
ilk 'Technical Tra fihgN Center., Suzuki MOtor Co.,' Ltd. .--.

.. ,
- - , . .. ,

D. Mothrcycle'Elecfrical 'Equ,,ipment Se/vice Manual. Publication No. 2621.--,
.

Joseph Lucas I*.
, ,

ik --' s , ./
) 1

..- . --) '4
1 e --

El ' -1-ionda 'Yoiorcycle and Power* P, ducts training Manual Gardena,

c`i,._ Califorrra': Arrexicen Honda Motor to Inc, , _ ,, I

.- -0. , F,,;' ,Honda CB450-,CL450 Service Marlua7.` .Honda Motor Qt., Lid., 1971.' , .

. glett f 4 gi , . r' f I"-''
V, , G. H,onda CB200-CL200'Service Manual, Honda Motor Co.; Ltd., ,19.13.,

- -.. . ,
..4x. 4., _,-

7



.5

`AC PERMANENT MAGNET SINGLE PHASE CHARGING SYSTEM
. UNIT I

INFORMATION-SHEET.

M 5-G

I. Terms and clefi.bitions
, . f1

5)

A. Alternator--Generator that uses a revoiviig magnet and stationary stator
windings to produce alternating current' 7" 4

't
1

.

B. Diode-Dev,ice that, allows a current to pass through in only one diredtion

C. Rectifier Device in the charging system that changes alternating current'
-(AC) to direct current (DC)

D. Regulator -_Device to limit the output of the al-ternator and prevent
overcharging of the battery

Silicon--Semiconducting material 'used in the construCtion of diddes

F' SAnium-Semic.pnclacting material used as a rectifier on Older rno,torcycles
v

G. Stator-Stationary coils of an alterntor

H. Zener diode -Diode that will flow current in a ,reverse direction when a
reverie directional. voltage Of a predetermined value is applied

1111 ,

I .Magnetic
,
induction-=Current produced in a conductor when moved through.

a. magnetic field .,

.. ,. ,

J. Magnetp-Alternator with,,permanentTiagnets usecto generate current for,
an internal cofnbustion kngine ,

' '4NOTE: To avoicVonfuston the term "Magneto" will 'not be'used to mean
alternator in ,this 'unit since "magneto" IS, often used to identify a type
of irition system.)

.
K. Rotdr-!Riltating part of an alternator which contains permanent. magnets

L. Silicon contr tifier (SCR):-Elect-Onitally controlled 'switch that acts
as a vatage egulator i the charging system

.
M.' f...igt1'ffng coil --Stator c (or coils) used to llroduce current to operat# the

-fights.. - .-
, "

..,, .

Heat sink -- Device for the absorption @f unwanted heat

olt

it
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0

a

A '
t

A

I-NFOAMATION SHEET

.

Comportentip,of a typical charging system (Transparency-1)

A Rotor (or flywheel)

B. Stator assembly (charging and lighting coils)

C. Rectifier

D. .Regulato'r

9, c ar r
E Battery

F Connecting wires
c

Types of single phase coil connections (Transparency 2)

A Single coil

B- Multiple coil

1. Parallel connected

2 Series comected

3 45` Series-parall0 'connected

IV Types of chargirig systems
A

A. Half wave system-;AllowS only one-half of the generated current, only
posit ie. waves, to pass to the bbttery

B Full wave systemAllov.is theeenerated cy,)-rent, both positive and
ne,ciiitive waves, to pass to tfie batteryI.

V. Operation of half-wave charging system
. )

A Current produced is alternating current

1 --..Suitabie for lighting

2 Not iii.Jitatile for charging' DC battery

,
B Rotor cast -in magnets rotates past stator and lighting coils.

(Transpa ncy 3) '

6

Rotor moves )80°

Magnetic field of north pole, ma,s across coil

b Current is induced in coil

4

4,"

37
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INFORMATION SI-ItET

M

c. avrent floys, in one direction represented by One wave rising
above neutral or horizontal, line

d Positive voltage

. 0
,2. Rotor moves 4nother 180f

re

a.. Magnetic field of south pole moves across coil

b.' 'Current is induced in coal

c. Current flows m opposite directi.orf represented by sine wave
dropping below neutral or horizontal line

d Negative voltage

Do* used to rectify current (Transparency 4)'

1. Allows positive wave (current) to pass

Does not allaw negative .wave (current) to pass

3 Or 2 of totarc'ves (cucrents) pass to batfery

4. PiCurrent ves*,.in the same 'direction thus becoming DC

-D. Electrical needs vary. (Ti-4nsparenies 5 and 6)
.

,

1 Day-Charge battery -only

t;' t a. 1-/2,of the coils of a multiple coil system Sit
..

b. 1/2 of the coils of a Single -coil.system
ro

2. Night-Charge battery and ofet'ate rights

.
... a. ..Ai( coils Off multiple coil system'

, -

( , 1 *- /
1) 1A2 of the coils to charge battery
"'

,J
, ... , :, 2) 112 of the coils .td power lights k. /

, b ioth halve's of a Ingle coil system .)"
1). 1,/2 of. P coil to charge battery -.

,1

'

)
2) * 1/2 of 'the coil to power lights,

3
, e

40'
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V.

.*

a

VI. Operation

/

INFORMATION SHEET

of 411 'ty §te m

is

A Vystern uses both:positive and negative yV ayes to ch e the 'battery

Tv.o types of fuli-waye systems

Connect- or disconnect pdditional stator coils for day or wght

a

use .

a similar to half -wave. system 1

Voltate regaiator may or Tinay not be used

Aii coils permanently connected into circuit
%

a Engine speed determines alternator output

Requires voltage regulating devices

Sillcon controlled rectifier

er diode

I

C Bf,cir}e used h an go AC to DC (Transparency 7i

( 4

a

Magner, ;lass north to south past the coils causing positive current
to flow. ,

14 F ".CArr-1 co; ts to

Throiiqh diode

of rectifier
. -

terrytinal 2

'NOI F Diode A blocks the current from passing Ronne
tercloa' i to

c' From ,2 through batter/ bark to terminal 4 or
grdunNeci of - reC-tlfier

d Through diode D to terminal 3 and back to coils to complete
circu:t. Ar

,rvicilf1,21S ;)ciss south to north past the coils causing negative current
to flovy

a From cons to termiftai 3 of 'rectifier

Through diode. 3 to terminal 2

I TE Diod blocks current from palkin9 from terminal
3 to terrnin1C4.1

'

4

I.

c

r

o



,INFORMATION SIREET

I .4?

c".% From tterniinal .2 ttrrough bettery baCk to terminal 4 or
grounded side of rectifier 4o,

d. Through diode6. A ,td terminal 1 and bac? to coils to complete
c .

'136th the positive and the negative,waves of current pass through
-.. the battery' In the same direction, c

,-, D. Voltage regulgtion (Transparenty 8) ,

14. ...
-1, Silicon controlled rectifier (SCiR) srectifier

, ..a.. Electronic switch aoctivated when voltage across the battery
'. terminals is high enough to cause damage to battery and-
- 'other electrical tin. s)i

e

.

a

. .

t

b. AlloWs charging cu et to by-pass battery and, return to
alternator .

.
2. .Zener diode

:a Electronic deviop that .acts a's inseator up to a specified.
, voltage and conductor above that voltage

.

0'
b. xcess electrita energy converted to heat energy and

dissipated to. the -air by use of a heat sink

4

t
.

4

,t
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- 11-G

--

compoilENrs.ofcHARpINGSYSTEM
pATOR'PLATE,

ROTOR OR F_LYWHE.EL.

1 CONNECTING WIRES

'

'REGUp^±.TOk

O

R.ECTIF1Eli.

376'
TM -I
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/-

C

11,1 13-G
.1.

SINGLE PHASE COIL CONNECTIONS .

1.

4

1

iEi

J

SINGLE COIL

.1.

.4

b

f

PARALLEL CONNECTED

'Volgige"= Single Coil
ts.

Current =2X Single Coil

411,

AMP

0
40 11V

.

SEIIESC0,11NECTth-

Voltage=;2X Single Coil

Current =Slagle Ca
4

,

.SERIES CO,NNECTED

V,oltcige= 2X Single Coil

.. Current 2X:Single Coil

a77 y TM -2
4-

..

-

V

7



M- 15-G

410 OPERATION OF HALF - WAVE:CHARGING SYSTEM:...

141

STATOR

SIMPL ALTERNATOR (1800 3606)

4 4

ALTERNATING CURRENT SINE WAVE

378-
TM - ,3



11 HALF -WAVE RECTIFICATION

A

Alternator output
unrectified

AC CURRENT UNRECTIFIED

Al,terncitor',output rectified
by a single diode'(suppreised)

HALF-WAVE RECTIFICATION

go,

HALF -WAVE CTIFICATION

M 17-G

4

ALTERNATOR

379

DIODE

TM -4



4-

SINGLE COIL SYMAA'

LIGHT WIRE
MAIN ,SWITCH
r-

1,1 TO.EADLIGHT'

LIGHT
COIL

M T9-G

SELENIUM RECTIFIER

11 ATTERY

CHARGING CIRCUIT
(for daytime operation)

CHANGE
MAIN SWITCH . SWITCH

. r

HEADLIGHT

fi

METER LAMP

SELENIUM RECTIFIER'
CHARGING CIRCUIT
nietih time operatioj

k

1.
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440:MULTIPLE COIL SYSTEM

.

lel MAIN SNITtH.
_ as mow amt

I lir

1 ITO HEADLAMP,

I_ - J

_L
CHANGING 17;

COIL

SELENIUM
RECTIFIER

BATTERY

CHARGING CIRCUIT fdaytimer.

'DIAGRAM OF CHARGING SYSTEM
-(atbnight time operation) CHANGE -OVER

MAIN SWITCH SWITCH
r- HEADLIGHT

,
1: i

n I

M-- 21-G

AV

HARGING
OIL < C4

LIGHT OIL

.4

:31

METER LAMP

w I. AILLAM'P
L.LJ

U)

381
TM 6



111IIANAVE OPERATION
r BRIDGE TYPE RECTIFIER AND' SCR .

4,' RECTIFIER or

N

M. - 23-G

RtOTIFIER

r

ACTEROA'FOR

T

F4.URE2

RECTIFIER'

'I
L..r A.._

ea-TERNAiOR FIGURE 3

1 382 TM - 7

A.



+1.

4

:VOLTA6E REGULAT

41'

.rvi 25 -G
,

1IG DEVICES.

.

V

;RECTIFIER
-.10c

4t.

SILICON CONTROLLER RECTIFIER

r

4.

4

A

: ZENER DIODE
-.

L
yy

DIODE HEAT 'SINK \

.

4
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AC PERMANENT MAGNET SINGLE PHASE ICiARG,ING SYSTEM

Y
UNIT I '.

1.

q..

. .

JOB SHEET #1-- TEST-DC; CHARGING RATE. it

I Tools and materials
)

a
A. Motorcycle equipped viith magnet charging system

(NOTE* It can be a half -wave or a full-wave syem

B BC voltmeter

C. DC °ammeter

D Hand tool assortment'

E. App.roPrdate service rilanuill

Safety, glasses

II. Procedure

(NOTE The motorcycle must have a fully Ohirged hdttery for this test I

.

A. Disconnect the rectifier lead from the ungrounded battery tt rniindl

(NOTE Do not disconnect starter cable if motorcycle is so etiiipped.)

B Connect the DC ammeter in series befween the disconnected rectifier lead
and the battery terminal (Figure 1)

4

FIGURE 1,

C. Connect thy, DO voltmeter between the disconnected rectifier lead and a
good ground

384
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r

1

JOB SHEET #fi
t

A/ Start the engine and read the charging amperage and voltage at the different,
engine speeds as specified in tone' appropriate service manual jFigure 2)

I.

(2) `4, AMMETER IN SERIEi:

r-
H

t *r1-17\--,

FIGURE 2

(3)

(4)

VOLTS IN PARALLEL

CHARGING CHARACTERISTICS.

415
E Take readings in both the day operation aild night operati positions

F Com.pare all readings with those given in the service manual e

385
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AC pE-R MAN ENT MAGNET- SINGLE PHASE 'CHARGING SYSTEM
; ).

J UNIT I

J013 'SHEET 7-2,-,TEST ALThRNATOR

44

M 29,G

\ARG,iNG AND LIGHTING COILS OUTPUT

ft

I Tools and materials

A AC voltmeter or test ramp

B $1 ohm resistor

C Hand tool assortment
' 40.

D Appropriate service manuals with wiring diagrams

F Saf,q y glasses

11 Procedure

e

(NO,TE In order to check the outpu of , the individual coils, [Cis necessary .

to locate the respective leads on the wiring diagram so-that the separate wires,
can be isolated The wires are color coded,-but factories areonot always onsistant

color coding )

A Test with AC voltmeter

FIGURE 1

1

1 Disconnect the alternator leads at the, snap connections and
conntt an AC voltmeter and a 1 ohm resistor in a pakallel with
the coil lead; (Figure 1) ,

(

AGVOLLTMETER

OR GREEN,
AND YELLOW

2 Start the engine, run. at about 3,000 RPM, observe the voltage
reading, and compare with serviced mdnual spkfications

6
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O

J9B SHEET #2 ,

Er. Test with test lamp

,
a

(NOTE- A -suitable test lamb can be made bir/ soldering two leadito an
prawary automotive light bulb, ore lead should bef soldered to the bulb

`'case, and the Other lead soldered to the bulb contact. Be sure to use a
6 vqlt lamp for a 6 volt...system and a 12 volt lamp fOr'a 12 volt system
See Figure 2)

)
WIRES

SOLDERED TO LIGHT "BULB

1 On a full--ave system' only one coil can be disconnected and
tested at a time (F igurer 3)

(NOTE If not done in this manner, the return path *rough the
grounding circuit will be open.)

11.6H TS

'FIGURE 2

T441S WIRE OUST REMAIN CO,N 1ECTED

TO 'BATTERY

;

387

;.

0
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awe
11.

/JOB SHEET #2

M - 31-G

,..
2. On a half-wavel system both the charging coil and_thie lighting .

coil leads can be_,discoonected at once since the coils are grounded
to the stator frame (Figure u4)

A _TEST BULB
, ..!

: fMAIN SWITCH

Fl6URE 4

r
-1-0.;---0 I

4

L __J
SELENIUM
RECTIFIER

TO HEAD4HT

BATTERY

3. To test the coil output, connect one test lamp lead to a cd1i
lead and the other test .lamp lead to a good gound

4. Start the engine and run at about 3,000 RPM, the bulb should
hg up if the coil is generating current

5 Tes each coil in turn (Figure 5) ,/
(NOTE Any coil that fails to light the bulb is defective.)

FIGURES

t

MAIN SWITCH
C

TO HEADLIGHT

SELENIU RECTIFIER

T

TEST BULB BATTER

388

4
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M = '33-G

.
AC PERMANENT MAGNET SINGLE PHASE CHARGING SYSTEM

UNIT I

JC)-(3 SHEET #3--TEST STATOR ASSEMBLY, RECTIFIERS,
. AND REGULATORS

I. Tools and materials

A. Motdrcycle equipped with a zener,-,diode

B. Full -wave and half-wave rectifier

.C.. SCR regulator

D. Ohmmeter
.

E. DC voltmeter

F. DC. ammver,

G. Hand tool assortment

H. Appropriate service manuals

I. Safety glasses

H. Procedure'

A. Bench test stator assembly
4

(NOTE. When testing coils on a half-waft system the grepuncl lead of the
,-' coils must be disconnected.) . . .

. . .
..- /.

1. Test the stator coils for ,opens" by connecting an ohmmeter
across the coil leads (Figure 1)

, 4

(NOTE Connecting between any two leads should give a very
4 N low resistance reading, this indicates'ani unbroken circuit.) ..

a'

VOLT-OHMMETER.

389
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a

;7'

JOB SHEET #3

I
2. Check the coils-for "grounds" by connecting one ohmmeter lead ..

to a- coil lead and the Other ohmmeter lead to the metal frame
Pr 'plate. I Figure 1 1.,,- , . , _

. , (NOTE: The ohmmeter should show no continuity:* loW r

,..ii
would indicate a. "ground".)

B. Bench test half-wave rectifier ( Figure 2)
_

11

TEST 1 <----- NC GO
.

- TEST ?

ti

.>"

GO
FIGURE 2

1. Test the- half-wave rectifier by connecting the ohmmeter leads
to the two lads of the rectifier

2. Reverse the, leads' connections and test

(NOTE: The ohmmeter should show a low reading in one
direction and a very high resistance reading in the oplosite
direction; a low or high reading in b9th directioni indicates a
faulty rectifier.)

(

ti

390
4'

0.
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r

I

x

/ .

JOB SHEET #3
,

\
C. Bench .test full -have, rectifier-with ohni-neter

(110TE: The bridge or full-waye rectifier consistl of 4 diodes, and each-
one must be tested irAivithtery. See Figure 3.),,

/

4,

M 35-G

1'

-."

F

. . 391

e .
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r

ok.

ti

J0,111 SHEET it3

ault r
1. COnnect the positive ( +) lead of the ohmam'eter to the groundrstud and the negative (-). lead othe ohTni-neter to the brown

- f(common) terminal on diode #1
,

(NOTE: The meter should show a 4ow resistance, rneanin) the
,current will flow ("GO") insThat direction )

. 2. Reverse the ohmmeter leads, negative 11 lead to the ground stud
and po'iiti,ve ( +) lead to the brown (common) terrniRal on diode
41 . I. ,

(NO\TE: There should be a very high resistance reading, meaning ,
'10 current will not flow ("NO GOT) in that direction, a low or high
r resistance reading in both directions indicates a faulty rectifier )

3 Repeat the, tartgcedure for each of the remaining Wes,
p .

(NOTE Since color coding varies with different makes nri-rNdels
.

the appropriate service manual should be consulted to identify,
the rectifier termirials.) .

D. Test full -wave rectifier with voltmeter (Figu,re 4)

FROM THE, HARNESS
BATTERY LEAD

VOLTMETER

FIGURE 4

1. Disconnect the rectifier to battery lead at the rectifier terminai

2 Connect the voltmeter from toe "" rectifier terminal to a good
ground .

/
3. Start the.engine and increase the speed, to approximately 3,000

RPM

I.

(NOTE The voltmeter should read abOut 7 voltS for a 6 volts
system and 14 vo+efor a 12 volt system a low reading indicate\
a faulty rectifier)

392
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M 37-G

p

E. Bench test

I

, 1.

JOB SHEET #3

SCR" regulator

OHMS

with ohmmeter (Figure 5

44
FIGURE-8

Check for continuity between points ,"C" and "ID"

(NOTE: "C" is the in?ut_lead from the alternator and "D" is
the ground lead of the SCR.)

. .

,Ik. 2. Reverse the ohmmeter leads and check for continuity again

Check for continuity between points and theiregulator case

6.

(NOTE If continuity exists in' any of the tes) the regulator
should be replaced.)

:Test SCR regulatOr with ammeter.r y
A

1. Conhect the ammeter in series with the' battery

2. KI sta-rt ensine and run at a speed over 2,040 RPM

(NOTE: If ammeter indicates a discharge, disconnect the input,
lead from the alternator to the regulator. If charging isrestored,
regulator is faulty.)

393



JOB Sl-0-1:43

.

, .

G. Test zener diode withammiter and
.
voltmeter (Figure 6)

dik

'14

ZENER DIODE

HEAT-SINK

DISCONNEeTE0
DIODE WIRE

,

FIGURE 6

1. Connect the positive,lead of-the' ammeter to the diode terminal
and the negative lead to the diode wire

2. Conect the positive lead of, the voltmeter to ground and the
negative lead to the. diode terminal.

. 3. Start engine a d iricrease.speed io approximately 3,000+RPM and
note the re ngs

(NOTE: As he system voltage rises'to approximately 12.75 volts,
there shout be no reading pn the ammeter; above approximaotefy
12.75 volt a reading should start 'on the ammeter. When .the
ammeter r ses to'2 amps,..the voltmeter should read between 13.5
and 15. volts. If the readings do not come within this
specifica ion, the diode must be replaced.)

tS

394
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AC PERMANENT MAaNET.:SliVOLE PHASE CHARGI SV
'__ LINAT I -..

. , ' I "-
. . ) -, , .. . - NAME

t . s -,r" 1:5Sili. : )
,.

, ... k: ./
.

1.. Match the termS'..?4,,,..th;ritt:i50:44 :ceo rtekt definit
Q

N
%D. "

%-

a. Semiconducting ketgrial used as a:" 4,1 Zener diode
, rectifier on older motorcycles, -

e . , Rectifier. .,
b. Device that allows a' current': to 'pass

through,' in only one direction ,t c.. Staior
-, \ , ,

c. Alternatorwith permanent magnets wised

combustion en e .

IcSoilnictororrio
to generate current for an 'internal

. . rectifier (SeRr, .,
d. Diode that will flovvcurrent in a river,..

direction when..a *reverse- directio Selenium,
-volt* of a precieterried value is

applied .. Alternator
. , v.,

411i.

e. Ctirrent produced in a."conductor yJhen, 7. Silicon: .-
moved through a magnetic,field

.

f. StatiMiErry coils of an alternator
) 8 Regulator

-,.

g., Dekiice.in the charging system t at b. Diode ' .. '.....
.

. changes alternating current (AC) to :.

'direct current. (DC), ,.
10. Rotor

.
,_ .

h. Stator. coif (or coils) used. to produce, 11.i Ma§neto --.
- . l

current to operate the lights
,.- .

,12.. Lighting
i. G eraior that uses a revolving magnet . coil

an "stationary stator 'windings to . i
prodtice altenating curreni" , -1' 13. Magn6tic

,

Rotating. part pf an .alternator which
induction

contains. permanent 'magnet :,

. - 39-6

r

4...N

Heata.,sink

Sefniconducting m9terial used inr the
construction of. diodes

...._____I. Electronically controlled that Os
as a voltage regulator in the charging

.4... _system 4ar -
...,

'

IMP

11°

m. Device to limit the output of the
alternator and prevent ovgcharging.of
the battery

n. Device for the absorption of unNanted
heat 41111

-4

sr/



.

46-G

a.

t

A

., .. .
2. ' Select the conponents'of the AC per'manent cnagnet single phase chai-giQg system

by" plkeng an "XI, in the approi5riate blank.

-44
, . E ,.

iik4-1,,-40,,,,,-.104.40v,A.4.1.tx.t...,-4,4 )

' a. ' Stator aisembty (chdrging and ,fightirtg coils i s._....___ .

b. Pulse damper

c: -Regutatot

d. COndenser

0

e. Rectifier
-

.2
f. pattery

g. Stork Plug
,

:9,.. tr. Rotor (or flywheel),

" H. Connecting wires

3. Identify the types ;of single phase-coil conf4Acti5iis.

a.

C.

146

.A.

.

b.

396

111",

111.

410

.41

41.

5.

: TOP'
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a

4. Distinguish between the tvio types of charging systems by placindban "X" ne
to 'the description. of the:sful-l-Wave., charging, system.

a. Allows only one, half, of ;13e ,genereltei, Qurrent, only positive
, . pots to the tetitN-T-..;.,.

b. Allows all of the generated curregt, both positive and..negitiVinaves,
.2 to pass to the batlery_

M 41=G

1
5. Describe the operation of tie halwave char-ging syitem.

de

I

v.`

4

397

4

4

-



42-G

91

6. Describe the operation.of the full-wave charging system) ,

7. k Demonstrate the abilitirto:

a. .Test DC charging rate.

b.

1

Test alternator charging and lighting coils. output.

I

,.

t

r

bi

C. Test stator' astembly, rectifiers, and regulators.

(NOTE: If these activities have not been accomplished prior to the test, ask
your instructor when they should be completed.)

398 iv :

011

I.
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AC PERMANENT MAGNET SINGLE PHASE 1CHARGING SYSTEM
. UNIT I ,1

a.. 5.

b. 9

c. 11

.d. 1

e. 13

AENSWERS TO TEST.,

.

f. _3

.,,g. , 2 I. 4
.

h. :12 11). 8

k. 7

'
J. 6 ,-.. n. '14

p j. 10.

a, c, e,, f, h,

a. Series^-parallel connected

b: Single coll

c. Parallel connected

d. Series .connectedi

4.

5. Description should 7nClude

isa. Current rocfuced is alternating current'

1)- Surtabte, for lightvig

2) NOt., stutatIle for charging DC battery ,

a .

b. Rotor weth castin Inagnes rotates past stato' and '.1iglting,coils
. it- ''-' f.

.sh ,,,.

1) Rotor moves. 180° !....- -

a) Magnetic field of North, pole moves across coil
,-

r
t

. , . a

1)1 Current isindirc.ed in coil .r ....--1,*

,c) Current flows in one directionrepresented by sine wave rising
'Above neutrg1 or _horizontal line

d)

I

".&

Positive voltage 1

"c9'9
(



44-G

4

, .....,

2) RotoF moves another 180
\-- , ,

a) Magnetic field of 'south pole rnoves acro coil
-

b) Current is induced in coil

6 41,

c) Current flws in opposite direction represented' by sine wa e
dropp ng below neutral or hbrizontarline

d) Negative vpltage
1,

c. Dm& used to rectify -current-

1) Allows pOsilive wave' (current) to pass

2) Does not "allow'pegative wave ,(current) to pass
-,..

3r Only 1/2 of total waVes _16'o-rents) piss to battery
: / r

41,.. Current moves in the sable direction thus becoming DC
ii.

d. Electrical needs yar ry

1) Day Cf5arge battery only

a) 1:2 of the coils of a multiple coil system

b) 1'2 of thecoil of a.single coil system

2) Night Charge 11,attery and-operate lights

Oa) All coils of a ''int.i1t.tple coil system

11) 1 /2 of the coils to charge battery

(2) 1'2 of -the coils to power hdhtr-

b) Both halves of a single coil system

Jr
(1) 1 /2 of the. coil to charge battery

(2)

6 Liscription should include

a

of the coil to power lights

Imo

System uses both positive and negative waves to charge; the battery

Ty/v(5 types of full wave system's

1) Connect or disconnect additional stator coils for day or night
u.se

a) Similar to half wave, system

b) Voltage regulator may or may not be used

4 0 0

,

4Ir



.1- 2)- All coils permanently conpected into circuit
(,,L )1t A,

,Engine steed determines alternator output

M G

. b). Requires ,voltage regulating devices
r 4 ..

(1)
.

Silicon corttcolled rectifier ,
.1

(2) Zerier" diode

c 43ridge type rectifier used to Change AC to DC

1) . .Magnets ass north to south
to flow -

A

4

I

t the coil's causing positive current

'la) Prom coris to terrnm'al '1 of rectifier

b) Throu.g12 diode B tegi-tirminal 2

I

I

) From ,terminal 2 through battery hack to terminal 4 or
geoundeda side of rectifier

d) ThFottgh diode r) to terminal 3 and back to coils to complete
* circuit

2) Magnets pass soLithttonorth past tf,ie coils'causing negative currer%t
to flow

$

a) From cils to terminal 3 of 'rectifier

Through diode 3 to.terminal 2 lb*
Ir-

c)- From terminal 2 through, battery back to terminal 4, or

' d)

gotUnded side of rectifier
f.,

Th rough diade.A tcrterm$0a1

'T-

oth the'positive end the negative Waves of
liattery in the same' direction

nd hack to coils to complete

iod; Voltage regulation

} Silicon conqolled rectifiers (SCR)

currei4 pass through

0

. a) Eleftroruc switch activated when voltage across the battery

,"#
. r...., . terminals is high enough to cause damage to hatter and

4

other electric& units
. i. .

... , ,
.. .

b) !tows charging current to by pass battery end return' to
s.,, rnator 1, ,

-,.
s"-r-

,/



c r
2 Zener diode

k I I

. ' k ,t ..., ;,'

El-ectronic .clOvice that acts as insulator up to a _specified
voltage and conductor above that voltaw .

. '
V

Excess' electrical energy converted to heat energy and
dissipated to the air by use of a heat sink

_ , ),-
,

skills evaluated to the satisfaction of the instructor

I

. .

t 4.

I
S

1

.

a.

.s1



AC L'EaROMAGNETIC THREE -PHASE CHARGING SYSTEM
eiNIT II '.

ti

After comptplitan_of this unit, the student shduld be able to match terms and definitions
lass ated witty AC etettrarn-agnetic' three phase charging systems an list the components
of his...system. The ,student should also be abre todescribe the operation of the three
p ase system and perform the tests and service on the system. This knowledge will be
videhced through dempnstration and -by 'scoring eighty-five percent on the unit test. ;

L 1,

UNIT OBJECTIVE
A ,

M - 47-G

,

/..

,
After completf?n of this .unit, the student should be able to: /

Match terms associated with AC ele ctromagnetic three 1,chase charging'
systems to fhe correct definitiont.,

.

Select the major components of the electromagnetic three Ohase choging
system..

3. Identify the typ ed of three. phase cdil connections.

4.. 'Match the types 'of /three phase alternator designs to the correct design
characteristics.

,

5, , Select the circuits used in the AC electromagnetic three phase c hargihg.
system.

SPECIFIC OBJECTIVES

6 Describe the operation of the alternator.

7. Describe the operation of the mechanical voltage, regulator.

8: Demonstrate the' abilitj/ to:

Test the DC charging rate.'

b. Bench test field coils, stator assembly, and rectifier.

c. Checkband adjust voltage regulator.

403

ti

1

t,

--4

1,
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"Co ..`

AC ECETROMAGNETIt THREE 'PsHAS-E CHARGING 'SNiSTE-Mk
UNIT 1.1-7."

SUGGESTED 'ACTIVI4E§

I Instructor:

A. Provide student with. objecttve sheet..
. ,

B. , Provide studePat with information and job sheets.

Z. Make transparencies.

D. Discuss ,unit and -specific obj6ctives.

E. Discuss information- sheet.

- 49-Q!
- 'Y

F. DemonstratC and discuss the procedures outlined in the job sheets..t
G. Give test.

H. Students:*

A. Read objective sheet..

B. Study information sheet.

C. ,Complete job sheets. '

D. Complete activities assigned by instructor.

E. , Take test. \,
INSTRUCTIONAL MATERIALS.

ilnItuded in this unit:

I

A. ObjeCtive sheet

Information sheet .

C... Transpareracy masters1\ ..

'. 0-r+A 1--Three Phase Sine Waves(

,2. TM 2--Major Cdmponents of Three Phase AC Charg4 System'

3. TM 3--Three Phase Coil Ccinriections

f'

4 ,

404
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4. TM 4--Three Phrse Alte raa to r Designs'-:

5. TM 5-.Mechanical Voltage Regulators

6. ,'TM 6--Regulato;-, W1,9' de 1,

,7. TM 7--Regulator Mode, 2

8. TM 8--Regulalor Mode 3
ir

Ili Job sheets

IR

.

1. . Job Sheet #1--Test DC Charging Rate
.

2. ;Job- Sf eet #2--Bench Test Field 'Cock, Stator AsSembly, and
Rectifier

- 3. Job Sheet #3--Check and- Adjust Voltage Regulator

Test ' .

F. Answers to, test

II. References:

A. illonda Motorcycle and Power Products Training Iltlactual. Gardena,

. California: American, Honda Motor Co.', -Inc., 1915.

--1-. B. Motorcycle Systems Training Manual-Motorcycle Electrical drcuits. PIN
... , .

99995-447. Kawasaki Motors Corp., 1973: .

_____...- _ _______ .

C., Honda CB 750 Service Manual. Honda Motor Co., Ltd., 197,1.

D., Suzuki Electrical Systems and Accessories Training Handokits. U.S. Suzuki
Technical Training Centers. Suzuki Motor Co., Ltd.

.1,
-i.. ,

E. Suzuki GT 550 Service .Manual Suzuki Motor Co., Ltd., 197

4

A

r

-v..
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AC ELECTROMAGNETIC THREE PHASE CHARGING SYSTEM .

UNIT II,

I. Terms and definitions

INFOF(MATION 51-IEET,

r. "
M 51-G

A. Three phase--Alternator4system in which the wave forms are 120°Avart
. per revolution of a -single magnetic field (Transparency 1) .

4 ,
.

B. Field coil--Coil of wire through which battery current flaws to establish
an electromagnetic field for use in the induction process

.C1 Sliprings--I3rass raids_ on. the rotor shaft which contact the bruskhes and
are used to conduct current into and out of the rotating fietsitoils

(NOTE:, Slip rings are only used on rotating field coils.)
.

D. lectromagrlet--Core of magnetic material surrounded by a coil of wire
through which an electrical Current is passed -to renetize the core

I. Major components of electromagnetic three phase charging system (Transparency
2).

A. Rotor- (

B. Field coil

,,-.. C. Stator coils

D. Alternator housing

E. Voltage regulator

F. Rectifier' (six diode)

G. Battery

41P,

III. Types of three phase coil' connections (Transparency 3)'

A: Delta connected

B. WYE connected

406

0

4

1
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52-G

r .- ~_ , .

.-%

\INFORN71VION SHEET,
,.

N..

* ..,...., ,

.k,,t,i .,),...; ;I, ,,;,', :.,,,.:_ 4. i --; , _ : 1,, 1, . , . i, . . ,. i'', .-- . ,. _ , 4 ,.

# ., 1V. Types cif- three phase alternator dtisignt aransparency 4) '
-

.
,

, . . % ..

4A r Rotating field coiti ; ,...

f

-

1. Field zoil is iNougd around the rotor betOveen lie pole pieces

2. Rotor turns inside of stator assembly

fi 3: Slip rings and .brushes used to tran)smit, ciurrent to field coil-
.

B. -Stationary field coil
.

1. Field coil and stator' wiriding both attached to'alternator,cOver

2.. Pole pieces of rotor' rotate between 'stator and field coils'

V. Circuits used in AC ,elect'romagnetic three phase dharging system

A` -Field circuit .

. B. Charging ,circuit

Regulaior relay coil circuit

VI, O' nation of alternator

virMong magnetic field- current
.

to produce cuent
: .

1. Battery voltage passed.through field coil to create magnetic field

B

2. Magnetic field set into motion when engine is started

3 AC voltage induced in stator coils

Change to DC

1 Current is changed from AC to-DC as it passes through rectifier-

DC cha6es battery

e

407,

w.
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'VII. Per,a _on o -v t*ltage 1itor4Tran4,41-1,c41.,

INFORMATION §HEET.

A. Mode 1 (Trarisparency 6)

1. Battery voltage low

2. Low current to regulator relay coil

__a No magnetic field- froduced

b. Armature pulled up by spring

3.. Armature tz6uching upper contact Points

4. Alternator field coil current .

a. Does not pass through, resistors

b. Amperage is 1.6 amps
.

5. High field coil current produces strong magnetic field

M 53-G

1

4.

6. , High alternAcir output

B. Mode 2 (Transparency 7)

1. Battery .voltage normal

2. Higher current to regulator relay coil

a. Moderate magnetic field is .produced

c_ I

b. Armature now midway between upper and lower contacts

, 3. Armature not touching either upper or lower contact points'

4. Alternator .41d coil current

a. Passes thro,ugh 10 .ohnr resistor
.

b. Amperage is 0.-74mps

5. Weak field coil current produces weak magnetic field

6. j_ower alternator output

4 (18

4
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INFORMATION SHEET

1. Battery io-Rage high

/.' High :current to regulatOr relay. coil

. a. Strong magnetic field produced

b. Armature' pulled clown oby magnetic field.
, 0

3. Armature touching lower contact points

Nternator field coil'current

a. Passes through TO- ohm resistor

ri

I - 4.

b. Th rough rower contacts -to ground
0

c. Amperage is 0 ,. vt,

5. No field coil current- produces no magnetic fled

6. No alternator output

(NOTE. In factual operation the movable contact arm,ii moving
up and down at a very high frequency and thus holds the battery
voltage at a constant level.)



THREE PHASE SINE WAVES

.16

0

,a Coil,

f

r

1,20°

A Ctil C Coil

tor
J

410

C

4,

a
_

M = 55-G
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M 57-G

a

MAJOR COMPONENTS OF
THREE PHASE AC CHARGING SYSTEM

:1

ALTERNATOR HOUSING _

v

.h

No

4.

ye

A

.

RECTIFIER

4

BATTERY

VOLTAGE
REGULATOR

. .

411
t



-..

.
,

0.

.

r

lc a

THREE PHASE COIL CONNECTIONS

r

4

*

I'

,

s.

,M 59-G

i T

..

3-Wire Output

RELTA CONNECTED (3' PHASE) ie

Voltage = Single Coil

Current =1.-73 X Sinble Cali
r

WYE CONNECTED (3 PHASE) ,

Volttige=.1.73 X Single Soil
Current= Single Coil

.........

412
A I ,

;s

J

. TM - 3
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'M 4.81-G
P

THREE FliASE ALTERNAT DESIGNS

n

ALTERNATOR HOUSNG

4w

ROTOR W/FIELD COILS

FIELD COILS

STATOR WINDINGS

V

r***

.STATOR WINDING

413

4

-4.

TM - 4. -
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4

MECHANICAL VOLTAGE REGULATORS
V4

n.RMATURE SPRING
1. UPPER CONTACT

ARMATURE.,

REGULATOR
RELAY COIL

63 -G

POINT
GAP

ADJUSTING
ARM

LOWER
CON14AC1

.UPPER CONTACT

POINT GAP--

LOWER
CONTACT

S -J-

RESISTOR

N

ARMATURE

ARMATURE
'-57°-' SPRING

e

-ADJUSTING SCREW-

REGULATOR RELAY COIL

414 . TM - 5
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A

rx,

.4

rr

REGVLATOR *ODE. 1

.

REGULATOR

TERMINAL j RELAY ARMATURE

JiT1'

41,

4

4.

oa FIELD RESISTOR

ALTERNATOR FIELD COIL CURRENT

(

415

M 65-G

TERMINAL

TERMINAL

0

TM -6.
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.

REGULATOR MODE 2

rs - t.
OUT i'.

REGULATOR

TERMINAL 1 RELAY ARMATURE\ '7'' '

\ lid
1

I

3

* -

25s4

L_ _ _ , ::_. .. . .... .mmMi..... . ....

% . .

1004 FIELD RESISTOR
.

'ALTERNATOR FIELD COIL CURRENT
..--.

, .,

4

Q

M 67-G

TERMINAL

TERMINAL

'..1

.416
-----%

.0- .

)

.0

s

I

le

4 TM - 7
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REGULATOR MODE 3.-

,. V

REGULATOR

I

TERMINAL' RELAY ARMATURE
1 1

r

4

TERMINAL

. ALTERNATOR FIELD COIL CURRENT
+% OUT

, a

4f7

...

i

av

1

4

rt.
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AC ELEdTROMAGNETIC TI-{REE PHASE CHARGING SYSTEM
UNIT II

JOB SHEET #1--TEST1TC CHARGING RATE,

I. Too IS and materials

A. Motor6Ycle equipped with a three phase charging- systdm

B. , DC voltmeter

C. DC ammeter

D. Hand tool assortment

E. Approprrate service manual

F. Safety glasses

II. PrOsedure
a

*AI

4

M 71-G

C

/

(NOTE: The motorcycle must have a fully charged battery before this test.)

A. Disconnect the rectifier lead from the battery terminal (usually the +
terminal)

B. Connect the DC ammeter in series between the disconnected rectifier lead
and the battery

C. Connect a DC voltmeter in parallel from the disconnected rectifier lead
to a good ground ; ; s-.,

D. Start The erfgine and take test readings

1. With switches set for nighruperation

-a. Operate the engine at the speed; recommended by ,the
manufacturqr

t
b. Compare the amperage and voltage reading With the service

manual sp'ecification

2. With switches set for !operation

a. Operate the engine at the speeds recommended by the
manufacturer

b. Compare. the amperage and voltage, reldings with the service
manual specifications

(NOTE. Readings considerably different from thost recommended indicate,
problems in the charging system.)

418
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AC ELECTROMAGNETIC THREE PHASE CHARGING SYSTEM
UNIT II

JOB SKEET #2--BENCH TEST FIELD COILS, STA
. ASSEMBLY, AND KECTINER ,

I. Tools and materials

A. Assortment. of field coilliRotating type or stationary type,

Assortment of stator assemblies and three phase rectifiers
.

C. Ohmmeter

D. Appropriate service manuals

E. Safety glasses

II. Procedure

A. Bench test field colls for continuity and ,grounds .

1. To chek for continuity, connect the ohmmeter leads to the slip
rings of the rotating field toil, or to the two leads of the'stationary
field coil (Figures 1 and 2)

(NOTE. A high or infinite resistance indicates a poor connection,
or a broken wire.),

ROTATING FIELD COIL '

FIGURE 1 Not to be conductive

To be conductive
Ohmmeter leads

STATIONARY
FIELD COIL

419
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.0

JOB SHEET. #2

4
2.. To check for grounds, connect pne ohmmeter lead to a slip ring

of !he rotating field coil or to a lead of the stationary field coil,
and the other ohmmeter lead to the metal part of the rotating
field Coil or metal core of the stationary field coil

(NOTE: Any continuiN indicates a drounded field coil acid is

defective.)

B. Bench test stator coils for continuity and grounds

'1. Connect the ohmmeter lekis between any two leads of the stator
assembly and test all three leads (Figures 3 and 4)

.
(NOTE:. No continuity indicates' broken wires.)

0

not to be conductive

to be Conductive between
3 wires resistance ;
nearly 0

FIGURE 3

FIGURE 4

2. Connect one ohmmeter lead to a stator coil lead and the other
s ohmmeter lead to the metal frame (Figure 3)

(NOTE: Any continuity indicates grounded coils and ;he stator
assembly is defective.)

/

420



JOB SHEET #2'

C. Bench test three phase rectifier

1. Using the ohmmeter, test each diode% in th e rectifier

-'2,

111416.- 75 -G

Connect the ohmmeter across each individual diode (Figure 5)

(NOTE: Consult the app.roptiate service manual because there are
many different makes and models; and color codes Irry.)

Reverse the connections across the same diode

(NOTE: The diode sh ould show conductivity in one direction
only. Any diodes that shows conductivity in both directions, or
no conductivity in either directiqn is detective.)

4

0.

/

04.

at,
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AC ELECTROMAGNETIC THREE PHASE CHARGING SYSTEM

'UNIT II . -
-

JOB SHEET #3--CHECK AND ADJUST VOLTAGE REGULATOR

I, Tools and,-materials

A. DC voltmeter c

B. Hand tool assortment

C. Appropriate service manual

a Safety glasses

II. Procedure

A. Disconnect the rectifier lead from the battery
0

B. Connect a DC voltmeter to the rectifier wire and to ground (Figure 1)
. _

rectifier

0
,E

`4
FIGURE 1..

.m7

DC voltmeter

C. 'Remo've.the cover from the voltage regulator and locate
or arm

-,

D. Start the engine and operate at about 4,000 RPM

E. Test the charging voltage

777
the adjusting screA,

(NOTE: On nosii, motorcycles the charging voltage should be between ,14
to 15 volts. iConsult the service manual for exact specifications.)

)
422
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F. To change the
(Figures 2 an

i

JOB SHEET #3'

Itage,, adjust the spring tension on the regulator armature

, 3)

(NOTE: Thi is usuarty done with an adjusting screw de arm.) .

I"

'ADJ TING, SCREW

CONTACTS

,

'FIGURE 2 ,

ARMATURE SPRING

ARMATURE SPRING.

ADJUSTING ARM

I

.4

ARMATURE

CONTACTS

'C.

FIGURE 3

"0" .,
To increase'vdttage, increase sprtng tensroh; to decrease voltage, deckSse_

spring tension

H. Replace regulator cover and take final voltage reading
s



4.

ELECTRQMAGNEITIC THREE PHASE CHARGING SYSTEM
,UNIT II

NAME

TEST

4 /
1. Match the terms oncttie right to the, coriectCdefinitions.

a. Coil 'of wire through which battery
current flows to . establish . an
electromametic field for use in the
induction prbcos

Iterriator system in which the .wave4
.

forms
are 120° apart per revolution of

a single magnetic, field

iii , *
c. Brass r on4the rotor ,shaft which

contact e brushes and are, used to
, conduct ctent intq and out of the.
rotating fie coils. vimi,

.1. Slip rings

2. Field. coil

3. l'ree phase'

4. Electromagnet

d. Core of.magnetic Material surrounded by
a coil of wire through which ap electrical
current is (passed, to magnetize the core

2. Select the .major components of `the' AC elettrwagnetio three phase chai-ging

-systeril by placing an :"X" irr the appropriate blinks,
.

a. Ignition coil.

b. Voltage regulator
.

c. Battery,

1..!::,rcl.Angle coil

0. (Rotor.
-

Arriplifier

g.. Stator Lils

h. Starter

. Alternator housing

j. 'Fielet coil

and condenser

R>aptfier (six diode)

ith

MIS

424
-
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Identify the types of three phase coil connections.
r-

a. b.
. ,

. . ,
4. Watch the. types of three phase alternator designs on the right Ito tile. correct
. .; .

desidn characteristics. . P ' ' i ,
ell ..N. 4 -,, 0

d coil and stator windings both ':. A

a

ltating
.

#1.
ached to alternator eoyer . s fitld coil

. .it . .
Rotor turns inside ol- stator "asqembly 2. vStationary_

-....3 . ',- field coil '
- c. FielektOr is wound ,around the rotor 0

between the pole. pieces _ .", - ,

4 p

. d. Pole pieces of rotor rotete Xst'a weed .

.Stator and field coils. r ,
-. Air . e ,

. , . 1,, i . .. ,
é. 'Slip rings and brushes used to transmit . .

',-1.'"' current, to field coil N [ 4 AM' . Q
',1 , .

. _ 5. c Select the circuits used' in the ACIelectroniagn
.

if is three phase charging-system byi,_
.

,a.

S..

. %

placing an "X in xn" e a ppropriaie blank .
.''.. \ , ..

. , -, .
à.. Charging circuit

- ii, 1 . .
...-

.
. b\ 'e rt circuit"

'
-.1'

ekp

V
Icr-eikuit

N..

....-

,

., d.. Lighling Circuit - . 3.' ,...:4

a, i

%

4

. Short circuit

. ...
f. Regulator' relay coil circuit ,

g. Motocross circuit

a

a

425
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M 61-G

.

. -

dor

6. Describe the operation of the alternator.

7.

.5%

-7. Describe the operation of the mechanical vo age regulator.

et

40

A

4

.s

r

,
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8. Demonstrate' the ability to:.

a. Test DC charging rate.

40

b. Bench test field coils, stator assembly, arid rectifier.

c. Check and adluit voltage regulator. .t,
.

y

(NOTE: If these activities have not been accomplished prior to -the test, ask

your instructor when they should be 'completed3 ,.

4".
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AC ELECTROMAGNETIC THREE PHASE CHARGING SYSTEM
UNIT H

ANSWERS TO TEST

a. 2

b. 3

c. 1

d. 4

2. b, c ea g, i, j, I

3. a. Dcjta connected

b. WYE connected -

4. , a. 2

b. 1

t. 1

d 2

e. 1

- t. c, f

6. Description should include

4

A

a. Moving magnetic field needed to produce current

1) / Battery zoltage passed through field coil to create magnetic field

2) Magnetic field set into motion when engine is started

3) AC voltage induced in stator coils

Change to DC

1) Curre4t is changed friirg AC to. DC as It passes through rectifier

2) DC charges battery

41110 )
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. a.

7. ' . Description should
.

.

a. MOcle

1) Battery yoltaVe low

2) Low current to regulator: relay coil

,

a) No, magnetic field produced

b) Arm4ture pulled up by spring

' 3) (lArmature touching upper contact points

4) Alternator- field coil current

I
a) Does not pass through resistors

b) Amperfte is 1.6 amps

5). High field coil current produces strong 'magnetic field

'I.

6) High alternator output

b. Mode_ 2

Battery voltage normal

2) Higher currytto regulator relay coil

a)( Moderate magnetic field is produced

b) Artture now midway between upper and lower Contaats,

3) Arm'ature not touching either upper or lower contact points

4) Alternator field coil current

a) Passes through 140 ohm resistor

b) AMperage. is 0.7 amps

5) Weak field mil current produces weak madhetic field
4

6), Lower alternator 'output

429
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C. Mode 3 I
1) Battery voltage high

ti

2` High current to regulator relay coil

a) 't..Strong magnetic field produced

- b) _Armature pulled down, by magnetic field

3) , Armature touching lower. contact points

4) 'Alternator field' coil current

a) asses through 10 o m resistor

b) Through lbwer con cts to ground

c) Amperage is 0

5) No field coil current produces no magnetic field

6) No 'alternator output

Performance skills evaluated to the satisfaction of the instructor

A

4
4 3



BATTERY IGNITION SYSTEMS
UNIT IW

UN IT OBJECTIVE

M

After completion of this unit, the student should_be able to identify the components
of a battery ignition .system and ;elect the typts:of system designs. He should also be
able to match the opWating characteristic+ to the correct type 9f system designs and
demonstrate the ability to adjust ignition timiM with a dial indicator and reference marks,,
and check timing and advance with a timing light. This knowledge will be evidenced through
demonstration and by scoring eighty-fiv.e percent on the unit test.

-

SPECIFIC OBJECTIVES
ts

After completion of this unit, the student should be able to:

1. Identify the comporiWnii of a battery ignition system.

Z: Select the types qf, battery ighition system designs.

3. Match the types of multi- cylinder ignition system designs to the correct,
operating characteristics.

4

Demonstrate the ability to:

a. Adjust ignition timing with dial indicator and 9hmmeer.

b. Adjust ignition timing with reference marks.
0

c. Check ignition timing and advance with timing light and tach

11.

431
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BATTERY IGNITION SYSTEMS
UNIT III

SUGGESTED ACTIVITIES
k

I. lAstructor

A. Provide student with objectivieet.

B. Provide' student with inforMaticrn sheet.

C. Make transparencies.

D. Discuss unit .and specific objectives:

E. Discuss information sheet.

F. Demonstrate and discuss the procedbres outlindd in the job sheets.

G. From old parts, construct an ignition system mock-up.

H. Obtain worn or damaged parts for illustration of malfunctions.

Give test.

II. Student.

A. Read objective sheet.

B. Study information sheet.

C. Complete job sheets.

D. Complete activities assigned by instructor.

E. Take test.

I. Included in this unit.

A. Objective sheet

. B. Information sheet

ti

INSTRUCTIONAL MATERIALS

C. Tranparency masters
.

1. TM '1--Componentsof Battery Ignition t ystem

2. TM 2--Baiic Battery Ignition System

432
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3. TM 3, -Type I Battery Ignition System

4. TM 4--Type II Battery 'Ignition System

5. TM 5--Type I Variation Battery Ignition System

6. TM 6--Combination Type I and Type II Battery Ignition System

D. Job sheets

1. Job Sheet #1--Adjust Ignition Timing with Dial Indictor and
Ohmmeter

2. Job Sheet #2--Adjust Ignition Timing' with Reference Mai-ks

3. . Job Sheet #3 Check- Ignition Timing and,Aflvance with Timing
Light and Tachometer

E. Test

F. Answers ri3 'test

H. References.

A. Honda C8750 Service Marival. Honda Motor Co., Ltd., 1971.

B. Honda 250-350 Service Manual. Honda Motor Co., Ltd., 1972.

C. Honda 450 Servide Manual. Honda Motor Co., Ltd., 1971.

&

A, Honda Motorcycle and ,Power Products Training Manual. Gardena,

California: American Honda Motor Co., 1975.

E. Motorcycle Electrical Equipment Service Manual,-ublication No. 3621.
Joseph Lucas Ltd.

F. Suzuki T250-T350 Service Manual. Suzuki Motor Co., Ltd., 1969.

G. Suzulci4GT550 Service Manual. Suzuki Motor Co., Ltd., 1973.

,433
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BATTERY IGNITION SYSTEMS
UNIT- III

414

INFORMATION SHEET

I. Components of a battery ignition system (Transparency 1)

A. Battery

B. Fuse

C. Ignition switch

(NOTE: Some models also have- an emergency kill switch on the handle
bars.) 4

D. Coil

E. Contact points

F. Condenser

G. Spark plug

H. Breaker cam.
I. Breaker plate

II. Types o1- battery. ignition system designs /
A. Basic sytem-- ingle cylinder engines (Transparency 2)

B. Type I-Two cylinder engines with 180° crankshaft

C. Type II-Tw
V

o cylinder engines with 360° crankshaft

D. ,,Type I variation-Three cyligcler engines.

E. C inationoiype I angl Type II--Four cylinder engine's

III. Operating, characteristics of multi-cylinder ignition system designs

A. Type I (TreMparency 3)

1. Multiple oints and condensers (1 for each cylinder)

2. Multiple coils and condenser's (1 for each cylinder)'

3. Fires each plug as needed

434
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INFORMATION SHEET

B. Ty Pe l t (Transparency 4)

,
1. Single point and, condenser

. 2. Single coil with dual secondary

3. . Fires bath plugs every revoltition

a. One cylinder will be on compression stroke

. b. One cylinder will be on exhaust stroke
.

C. Type I variation (Transparency 5)

1. One set of points and condenser and a coil for each cylinder

2. Equivalent to three complete Type I ignition systems

D. Combination Type I and Type II (Trap parericy 6)

1. Two points and condebsers

2. Two coils

3. Fires a combination of two cylinders alternately



COMPONENTS OF
BATTERY IqNITION SYSTEM

PRIMARY WIRE

SECONDARY CABLE

IGNITION SWITCH

BREAKER PLATE
TIMING ADVA-NCO.

WEIGHTS

PRIMARY
GROUND WIRk

IGNITION cc.

SPARK PLUG

CONTACT POINT6

436

BREAKER CAM

.BATTERY

TM
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BASIC BATTERY 1411110Ni SYSTEM
0

-:-.7- BATTERY

c

CONDENSER

,

L.

.

SINGLE CY

40

\._y-, --:----

POINTS'

NDER DC IGNITION
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: TYPE/11 BATTERY IGNITION SY' TEM

.
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. . , . .
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TYPE I VARIATION
BATTERY. IGNITION ,

SYSTEM

4 ,
BREAKER CAM

4,

4

M - 101-G

COILS

POINTS

CONDENSER

TS

E ONDARY WIRES

PRIMARY WIRES

CONDENSER
.

POINTS
a

Fj

CONDENSER

la
14

IGNITION
SWITCH.

ENGIN'EISTOP
SW IT

.IGNfTION COILS
-7\

=-
COKITAEcT BRkAKER SPARK- PLUGS

I

446
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a
COMBINMIQN TYPE- I AND TYPE It

. BATTERY IGNITION-SYSTEM-
,...

.... .`"

.
0

Spark plugs

ow

*

0

v
..II

.Ctortact
breaker

i

Condenser

411
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BATTERY IGNITION SYSTEMS
UNIT III;

JOB:SHEET #1--ADJUS1 IGNITION TIMING .1,

WITH DIAL INDICATOR AND OHMMETER
4-

. .

I. Tools and materials

A. Dial indicatbr

B' Spark plug wrench

,C. Ohmmeter or other ,suitable continuity tester

D. Ignition point gauge

E. Hisind tool assortment .

F. Appropriate 'service manual

G. "'Safety glasses

II. Procedur

A. Remove spark plug,

8. Re46've contact point cover

1
,

C. Rotate engine until ignition point rubbing block, is resting on the highest

point of the breaker cam

D. Adjust the poirft gap according to service manual specifications for your
motorcyct make and model ('Figure 1)

Vg
IP%

1,"Witj
-/

mmii-

FIGURE,1

E. - Rotiate engine until piston pis BTDC ctmpressiOn stroke

F. InsAll c41 indicator in the spark plug 'bole'?

G. Rotate engine in the directibn of normal rotation and locate to dead center

...417., - ...111

.442
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Co
4-I.' 'Fero dial incliator

,

JOB. SHEET #1

Rotate en ine against normal iotation 90°

J. Rotate engee in the d irection of normal rotation until piston is the correct
distance BTDC as indidated by dial indicator

1g.

(CAUTION Regular dial indicators can be,used only on'engines with'spark
. plug holes straight through top of cylinder head. Special tools and j

procedures must lie used for 'engines with angled spark plug holes.)
,..

1NOTE Most manufacturers specify the distance BTDC in both- thousandths
omen' inch and hundredths of a ,millimete.) ,'

K ,pisconnect the primary -lead or leads flom the, points
.

Conne'ct the ohmmeter or Continuity tester to the primapi terminal of the
points;,-and-to grounrl, (Figure 2)

a

itc,osep' the breaker olate mounting screws

,

,FIGURE

P.

ti

Rota -e e breaker plate as necessary until the exact' instant ithe points
indicated by the, ohmmeter or other tester .4;

or Tighten tie breaK'er plate
/4 4 , A

P Pech ;c:: the tirnthg by turning the engine backwards a short distance and" r ,

ten fol-vvard until the dial indicator shows vie exact ,distance,B11111)C.,errd-'.
the points first' break

(NOTE It may ,betilecessary to repeat the procedure until the. timing -is'.
correct.}

O Remove test equipment and reinstall Wires, park plug, and pb.int-co ViV-i.

(NOTE Ic'the engine is a; mufti-cylinder with more then ctne point*set,
each cylinder must be timed individually Also, some manufactbrers call
for the. timing to be set with the centrifugal advance, held in its advanc'e
position, ,if so equipped Consult service 'manual.),

4 4.3

II-
"di
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BATTERY IGNITION SYSTEMS
UNIT III

JOB SHEET #2--ADJUST IGNITION TIfV1ING WITH REFERENCE MARKS

'Tools and materials

A. Ohmmeter or continuity tester

B. Hand tool assortment

C. Ignition point gaUge

Apj;c)i°:1tate service manual

E. S afety glasses

. II. Procedtire

4

I

A. Adjust timing on individual breaker plates

.
-1. Remove point cover and flywheel or rotor.coyer if they are two

separate covers .

It*

11,

2. Rotate engine until ignition pointerubbing block is resting on they
highest point of the breaker cam

'3. Adjust the points according to service manual - specifications
(Figure 1)

-to

FIGURE 1

(NOT.E Many" .engines equipped, with Type-1- ignition systems (2
sets of contact points)' ill have a range that the point gap can
be set at, such as .012 to .016" clearance. In this case set the

.. points at .014".) ... .

. a

4 14

I
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STATOR
INDEX
MARK

4

imp
JOB SHEET #2

4. Rotate the engine until reference marks are in aliOtment (Figures
2 and 3)

GENERATOR _..1%°1.1P' MA S/ -ROTOR

"LF"
MARK

FIGURE 2 FIGURE

(NOTE: Be sure to use the correct reference marks for each
cylinder )

5. Disconriect the primary wires from the points

6. CQnnect one lead of the c.4intinuity tester to te primary terminal
and the other lead to ground (Figure 4),

FIGURE' 4

7: Loosen and rotate the point breaker plate as necessary, until the
,exact irisfant the points opeh as indicated 'by the testeP

8. I Repeat the procedure for each point set on each individual
cylinder

445
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0

JOB SHEET #2

B. Adjust timing on common breaker 'plate

1. Time,Jirst cylinder by rotating the breaker plate

. 2. Check. second cylinder
.

'MOTE:* If it needs adjustment,4 the breaker plate cannot be
rotated agairras-this would change the timing of. the first cylind.er3

3. Time second cylinder by regapping the points for that cylinder

(NOTE: A wider gap will advance the timing, and a closer gap
will retard the timing.)-

4

446
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BATTERY IGNITION VSTNit,S
UNIT III

;' M 111-G .

JOB SHEET #3--CHECK IGNITION TIMING AND ADVANCE.
WITH TIMING LIGHT AND TACROMETER

I. Took and materials

A. Timing light

B. Tachometer

C. Ignition point gauge
4

D., Harid tool assortment ..
. - . . ..

E Motorcyorertits.ppQl,with p centrifugal advancp and timing reference rriarks.
,-,

F. Appropriate service manual
,-

G. Safety glasses

II. Procedure

A. Remove point, and/or flywheel or rotor covers

---Y -
. 'IL . .

B. Rotate engine until ignition point rubbing block is resting on the highest
point of the breaker cam and °adjust point gap to correct specifications

e

C Connect. Wilt timing light to the battery, plug cable, and plug $

I 0

(NOTE- If a multi-cylinder engine is to be checked, each cylinder must
be checked individually.) ,,

D. Connect the tachometer to the system

E. ,Start the envie and let it idle

4.47

J.
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I

1

0

10,

*sr

JOB SHEET #3

F Point the flashrng timing light at the reference marks (Figure 1)

(NOTE. If tir correctly., the reference marks will be in alignment each
time the light flashes. If .referente marks do not line up,, the breaker plate
mast be .rotated or the point gap readjusted.)

...91114.41116011--- TIMING

TACHOMETER

manualConsult the
specift-cations

service, for the

_.....??..-

FIGHT

`FIGURE 1

. _
degrees of advance and RPM

H Speed engine up to specified" RPM and check the amount of spark advahce
on the reference. marks

(NOTE If advance is .Incorrect, inspect the centrifugal,advance mechanism
for binding_ Of the weights or breeker cam, weak okbroken springs, and
worn pivot pins.)

Rerncve the i'ming light and tachoineter and replacQ all covers

i .448
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BATTERY IGNITION SYSTEMS
UNIT III

4/
1. , Identify the components of a battery, ignition system.

.. ..

TEST

NAME

a.

b.

d.

e.

9- ----t----_
h.

k

.
M - 113-G
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2. Select the types' of battery ignition syitein designs
ffpproptte blanks.

a. Combination Type J and Typ II .
,

Combindtion Type 11 and Type Ni

Type I

d. Basic system

e. Type H variation

f. Type I variation
-

g. Type IV"

h. Type I I

3. Match the types of ..multi-cylinder
correct operating characteristics.

. ; Fires a combination of two cylinders '1. Type variation
,alternately

2. Typ
r'; - b. Firesiboih- plugs every..revolution

3. Combination Type I

c. One set of points and condenser and a and Type I I

coil for each cylinder
4. Type I I

4.

by placing an 11.x ft in the

ignition system designs on the right to the

d. Fires" each plug as needed

Demonstrate the ability to:

a. Adjust ignitio; timing w dial indicator and ohmmeter.

,b. Adjust ignition timing with reference marks.

c. Che igni n timing and advance with timing .light and tachometer.
* ,

.
I ,

(NOTE: If these. activities have not been accomplished prior tO the test, ask
your instructor when they should be completed.) . I

.

If
450

4.
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A BATTERY IGNITION. SYSTEMS
UNIT III

ANSWERS TO TEST

1. a. COil

b. ignition switch

c. Battery

d. Foie
. -

e. Contact points 1

f. Breaker cam

g. Spark plug

h. Breaker plate

1., Condenser

2. a, c, d,

3. a. 3

b 4

c. 1

d. 2

0

4. Performance skills eyalJated to the satisfaction of the instructor ,

0,

451
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'After yompletion.of this unit, the stpdent, should' be able to identify- the components
of the'energy transfer ignitiou system, describe the operation of thi;Isystem, and distinguish
between .the,,, energy transfer system -and the, conventional magneto system. The student,. should .tso demonstwe the abilitP to test the energy transfer ignition tjsterti. This
knowledge will be esviden&through demonstration and by scOringreighty-five Oercant;

.' on the unit test.. '
. MI L i

I t
0

. ENERGY TRANSFER *IGNITIO*SYSTEMS,
- UNIT ,IV:

t

UNIT OBJECT.IVE
`4.

M-

4.
,SPECIFIC OBJECTIVES

is, I
. $ . 4 - ..

After comple,tiori of this unit, the student should be able to:
.. e ' l .P

!-
.

. -Identify the componeS is of the energy transfer igntion system.
. -4 . w

2. Describe the -operation of the energy sfer .ignition system.
,. N,,

,41

,

3. Distinguish iietweeri tyre energyvnsfer ignition'syttery and the conVentional
magneto ignition stem. .2

4. Demonstrate.thi lity to test energy trafisfer system for continuity and
arcwnds. 4 I Akp

MP'
'4.

a

sa-

NI

452
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TRANSFER IGNITION SYSTEMS .
UNIT iv ,

I, I nistructor:

A. Provide stuclent

B. Provide student

SUGGESTED) 'ACTIVITIES

with .objective sheet.

with information and job sheets.

C. Make transparepcies.

D.

E.

F.

Discuss unit and specific objectives.

Discuss information 'sheet.,
411,

Demonstrate and -discuss the procedure othlined in the job sheet.

M 119-G

'

G. ...Construct' a mock-up of an energy transfer system from available used parts.

'4H. Give test.

j Student:

A.

,
Read objective sheet.

.
Study ,information sh'eet.

.

C

D.

E.

Complete job sheet.

Complete- activities assigned by

Take test.

instructor.\4,

.

I.

INSTRUCTIONAL MATE9IALS.-

Int4uded in unit' ,

. ,
A. -Objective sheet .- , .

B.. Information sheet
I

masterfC. ,,Transparency`

#

k,

,

1. TM 61-Components' of ErAY Transfer Igriition System,
. '''

2. TM 2--Operatio'n of Energy Transfer Igni-tion System
, .

453. .
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+h.

4

.

t

Do Jcib Sheet #fi--Test Energy 'transfer System for Continuity and Grounds

E. Test ,

P. Answers to test
r

Referenced5;-,

A. Honda MotorcEle and Poder Products Training 11//anual.. Gardena,
California: 'American Honda Motor Co., 1975.

B. 1-Suzuki Technical Training Centers Training Handouts. U.S. Suzuki
tor to., Ltd., 19146.

it

. S zuki Constructions and Work4 of Electrical Equipment: Suzuki Motor
,C I., Ltd.

D. M orcycle Service Manual. Vol. 1. 3rd ed. Kansas City, Missouri. Technical
Pu licatiohs DivisiOn/Intertec Publishing Corp., .1972,

E. ch Iton's-New Motorcycle Troubleshooting guide. Radnor, Pennsylvania.
Chilton Book Zo., 1973.

,

r.

I r
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ENERGY TRAZFER IGNITION
UNIT IV.,

.

INFORMATION SHEET
"

,
VI . I.

I. Cpmponents of the energy transMr igoitign system, (Transparency 1)

:-A. Magnetickflywheel
. e

B. Primary coil t. rb .' i,..,
-(NOTE: This is s§ometimes called the ,energy transfer coil.) f

..

C. Contat't points

SYSTEMS

I

D. Condenser

E .Grouhd type ignition switch

* F. Secondary ignition cod and secondary, wire ';

G. -Sbark ralu .. ,

H. ,Breaker cam
41,

, N

(NOTE *.The magnetic flywheel and primary coil are used IQ plaCe of the battery
to generate electrical Power.) ,-

'II. Operation, ofwenergy transfer ignition system (Transparency 1

M : 121-

-A

: 4'A. Ignitio41i n 'switched on

Ground e circu,it opens
'1,1a

'141%

2.. Allows current to flow from primary coil to ignition coil
..

(NOTE: No culfrent actually flows until engine is cranked.)
.

B. engine cranked
,

*1. Magnetic- flywheel induces current in or/I-nary coil

I

a. With ignition points closed, induced current flows in a loop.back to ground r A (

b. With ignitionVoints open, induced current flows to 4gnition

,

flywheel steed

coil..-),
.

2. -Timing and advance controll

.f455
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INFORMATION SHEET

O. , Ignition switched off

1. Ground circuit closes

2. No current flow from primary coil to ignition coil
a

Differences between energy transfer ignition and conventional magneto ipition.
systems

A. Energy- transfer system
' ' 14

1 t, 1. Magnetic flywheel induces current in" primary -coil

2. Primary cgil powers ignition coil primary winding
.

3, 44Prirnaw winding of ignition coin induces current into secondary
coil to" fire the plug .

, Conventional magneto .s'ystem

'1. Magnetic flywN fieel induCes current in p rimary 'coil.
4.- <17imank rs also 'primary ,winckng in ign'Ition

;

3. tecon.dail winding fires 'the plug

4

.

4.5 6,-

a I ,

v6

6

164
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OMeibIN!ENTS OF ENERGY TRANSFER
AGNItION SYSTEM _

4

PRIMARY WIRE

C-

M 123-G.

IGNITION SWITCH

SECONDARY CABLE TIMING ADVANCE

. CONDENSER WEIGHTS

II
tiv

PRIMARY
p R U NI) WIRE

IGNITION COIL

CONTACT POINTS

CHARGING COIL

SPARK PLUG

_

BREAKER CAM

'LIGHTING COIL-!

/0

PRIMARY COIL

i

457'

MAGNETIC FLYVytkl EEL: ti



M 125-G

OPERATION
ENERGY TRANSFER IGNITION SYSTEM

MAGNETIC FLYWHEEL SECONDARY

YSCONDO SEI3
WINDING

IGNITION

`POINTS SWITCH, IGNITION
or

E. t. C04.
PRIMA
WINDING,

SPARK
PLUG

WITH POINTS CLOSED CURRENT
FROM COIL FLOW IN Atilt-I:VP

.

7,

WITH.1301NTS*OPEN, CURRENT FROM E. T. COIL
...OLOWS THROUGWCOIL*PRIMARY--

-4.t. l
SWITCH ON 4

1 0I SPARK 4'
. 1

1 1
---#. - 1L- -<- - -4- - --4-J .* 't-f- -4-:-(.--,+- -I

. e

458 TM 2
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ENERGY TRANSFER. IGNITION SYSTEMS

UNIT IV

JOB SHEET- #1--TEST ENERGY TRANSFER SYSTEM
FOR CONTINUITY AND GROUNDS

Tdo Is and materials

A. Motorcycle equipped with energy transfer' ignition system

'B. 'c Appropriate flywheel*uller

C. , Ohmmeter

oD. Hand tool assortment

E. Appropriate service manual

F Safety glasses

Procedure

A. Remove the flywheel cover

'M 127 G

et`

401

B. Remove flywheel retaining nuv, on crankshaft

C Remok the flywheel b\ pulling, the flywheel with the prescribed puller

D. Disconnect the primary c I lead from the points

E. Connect the Ohmmeter 1 the disconnected primary coil lead and to ground

(NOTE The ohmmeter should give a very low reading)

F. Disconnect the ground lead of the-primary coil and repeat the above test

(NOTE e ohmmeter should yow show infinity. Any low roc,arrrtej-.<211
indicate 'primary 'coil is grounded internally )

4)" .
G. 'Connect the ohmtheter acro.$s4each lead of the primary coil

fr
.

.

(NOTE The reading-sbo'uld be' very' ind cating, no breaks in the coil
wire ) fr

,H. Test the ignition switch connec)ing an ohmmeter lead to the Mich
termrnal that cinnects to the primary coil and t1e offer ol9rnmet4 lead
to 'ground

e

(l\JOT With the switch turned off, there should be a very. low reading;
with the switch tueled on, the reading should be infinity To avoid a false
reading" be sure the primary wire of he,4'gnition coil rssilsoironnected during
the switch test.)
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4

Connect the ohmmeter to the ignition coil primary lead and to ground-
. .

(NOTE. With the..ground lead of the coil primary conpcted, the ohmmeter
shwiti give a very low reading.)

J. _Take reading with the ground lead disconnected

(NOTE: Tphe ohmmeter reading should' be infinity-1-

K. Connect the ohmmeter across the two-primary leadv-of the ignition coil

(NOTE The reading shoukd be very low indicating an unbroken primary
winding.) -

.

.

i

4

---
4,

9
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a

.

)
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ENERGY-tRANSFER IGNITION SYST6AS
UNIT IV

NAME

TEST

1. Identify the components of the energy transfer ignition system.-

a.

b.

c.

d.

e.

f.

g.

Air

fl

Ag`

461.



ibe the operation of the eTSergy transfer ignition system.

3. Distinguish between the energy transfer ignition system and the conventional
magnetl ignition ':system by, ,placing an 1X,!' -next tp the desctiptiOn o the
conventional magneto systerh.,

a. Primary coil is also primary winding in ignition coil

b. Primary coil bowersnition coil primary winding

4. Demonstrate the ability to test energy transfer system for continuity and grotinds.

(NOTE: If this activity has not been accomplished prior to the test, ask.your
instructor when it should be completed.

. 462



ENERGY TRANSFER IGNITION SYSTEMS
UNIT IV

ANSWERS TO TEST

1.. a. Primary coil

b. Ground type' ignition. switch

c. Contact points

d. Condenser

e. Spark plug

f. Magnetic flywheel

g. Breaker cam

h. Secondary ignition coil and, secondary wire

2. Description should include:

a. Ignition switched on

1) Ground circuit opens

2) Allows current to flow from 'primary coil to ignition coil

b. .Engine cranked

1) Magnetic flywheel induces currek in prilhary coil

a) With ignition Points closdd, induce current flows in a loop
back to ground

b) With ighition points ope1, induced current flows to ignition
coil

2) Timing and advance.controlled by flywheel spee d

c. Ignition switched off

1) Ground- circuit t-cloises

No current flow from primary coil 'kr-ignition coil

J., a
s. 4. 4

4. Performanceskill_ evaluated to. the satisfaction of the instructor

) -
0

,
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CAPACITOR DISCHARGE IGNITION SYSTEMS
UNIT V

1
UNIT OBJECTIVE

After completion of this unit, the-student should be able to match the terms associated
with the CD1 system to the definitions and symbols. The student Should also be able
to identify the major cortrponents and arrange in order the steps in the operatipn of this

. system. The student shot Id also demonstrate the ability to test exciter, signal, and ignition
coils. This knowledge will be evidenced through demonstwtion and by scoring' eighty -five
percent on the unit test. "

t

SPECtFJC OBJECTIVES
if

After 'completiOn ,-of this una, the student should be able to:

Match terms associated with CDI systems to the doroect definitions

2. Match terms associated with CDI systems to the correct symbols.

3. Divans the advantages. of. they CDI system.

4._ Identify the major componehts of the CDI system
_SS

5.' Arrange in 4order the steps in .the operation of the COI system.-
Demonstrate the abili-ty- to:

S. test exciter and signal coils.

.b. Test ignition coil.

A.

*4

I

v

' ,.

133-G

f



'

CAPACITOR. DISCHARGE IGNITION- SYSTEMS
UNIT. V

Ipstructor.:

A. Provide student with objective sheet.

B. Provide'student with infoiniation'6heet.

C Ic/lake transparencies.
.

D. Discuss unit' and #cific objectives.
.

E. discuss infoirnation sheet:

. ASUGGESTED ACTIV4TIES

F. Demonstrate and discuss the procedures outlined in the job sheits.
---,,--'

G
,
Demonstrate -opgration of diodes and resistors by use 'of test equipmernt..

H Give test.

Student 6
A. .Read objective sleet

it

B Study information sheet

C Comprete* job sheet

a

D -Complete activities assigned by the instructor.

E 'Take test. itr

INSTRUCTIONAL MATERIALS

I. Included in ,this unit.

A. Objectrve sheet
t

B Information sheik

C.- Transparency masters

1. %TM 1 Symbols

2: TM 2 Major Components' of the CDI System

3. \TM 3 ppecation of the CDI System

lb

,465.
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Job 0-leets

1. `Job Sheet.#1--Test Exciter anct Signal Coils

2. Jo.Sheet #2 Test Ignition CO;l

E. Test

Answers to test

il: References

A Honda Motorcycle and Povier. Prodwt,Trairtirig Manual. Gardena, California:
American Honda MotOr Co., Inc., 1975.

B. U.S. nizuk, Technical Tratnin#16enter Training Handouts.' Suzuki ;Motor
Co. Ltd ; .1975. r

C Suzuki Construction aricf,Works of Electrical Equipment. Suzuki ,Motor Co., 4.
Ltd, .A111

S, . 0 S.. s
Chi /ton's New Motorcycle Troubleshoot,* Guide. Radnor, Pennsylvania-
Chilton Book Co , 1973

4
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CAPACITOR DISCHARGE IGNITION SYSTEMS
UNIT' V

INFORMATION SHEET

I. Terms and 4-,jefinitions
# . 4

A. C61--CapaCitOr litStharge)gllitiOrl

71

M 137-G

tr

B. Semiconductor--Any of a class of solids whose conductivity is between that
of a conductor and 'that' of an insulator

C. Solid state--Circuits arid components using semiconductors
'

D. Capacitor Device consisting of two Condtigling, st.trfaces sepai-ated by an .

insulating material that will absorb and hold a charge of electricity until
discharged

E. Traniitor--Semiconductive device whichliconducts when a ,specific current
is applied and does not conduct when the ,specific purred is removed

F. Thyristor Type of electronic switching devil, simit* to' transistors and
, -SCRs

G. Exciter coil-Special generating coil in* the alternator that provides the
capacitor witljkictharging voltage

. %

..- ,

. . . .

'a H. Signal coil-Special generating coil in the alterndtor that ,provides-the, signal
voltage to activate the SCR or thyristor (- . '.,,

.

(NOTE: Signal coils are referredsto as pulsar..cbilsInd timing detectors.)
, e I

I. Trigger circuit-Circuit that triggers the SCR or thyrisltor and allows the.
....- ' capacitor-, to discharge %

'(NOTE: this circuit eontr-.4 ignition timin
,k :

- I I ... Terms and symbI Is (Transparency 1)
A ,- I 0 ".

A. Diode

ei

) ,



,

B. Zener diode

INFORMATION SHEET

Silicon controlled rectifier (SCR)

D. Trartsistor

E. Capacitor

-I I-
.r

III. *Advantages of the: CD( system
,

A. No "moving parts in contact

1. No 'wear
1

2. Reduced maintenance

.0

S

_.
, 3. Greater, durability .' ...

.. -...?
,-- 0.,

.. 4. Acwte and consistant timing

B, Higher' voltage to' thesepai.k plug

1. Elim\ates plug fouliiig
.

.4

. Improves high RPM- performente
r.0

IV. _MajIllcompqnen.ts of the CDI system (Transparency 2)

A,. Magnetic flywheel

B.. Exciter coil I

I

0
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INFORMATION SHEET
.

Signal coil

,
ntrol unit

t

T.E-: /The corftrol unit
us resistors.)

r

.M 2 139-G

;I . -includes diodes, 'zener diodes, SCR, capacitor,

itiorf toil and secondary cable
t ;

.
(NOTE: -This includes the primary winding and'secondary winding as in
the conyentLonal ignition system.)

F. Ignition switch

Cfi Spark plug

V Operation of the#DI system (Transparency .3)

*0

A. Magnetic flywheel generates alternating current in exciter, coil

B. Current is rectified by one or more diodes

C. Rectified current charges large capacitor to approximately 300 V
.

,-,-. ),
O. Alternating current also generated in signal 'coil .

.,E. 'Current sharges small capacitor, in triggerrcircui1 --,
*..., i.

a

(NOTE Exciter coil and signal coil are both housed in the alternator.)
. -.,,

T
. . ,. ,

Predetermined high voltage in signal ant oper'is a_circutt through 7ener diode
and sends voltage to small SCR '

.
it

,

SCR triggers. small capacitof to discfiar and tc-tivate--gate op large SCR

1-1. Lar-cfe SCR triggers large -tapacitor/ . ..
,

17 High voltage from large ca4acitor discharged through primary windings' of
ignition coil e -, -, ..

1 1-iiigt) votrage from capacitor builds very trong and rapid magnetic fiJd
, i"" ,.

K. Strong primary voltage induces strong sec ndary voltage

le Very high voltage spark pyoduced at .spark plug
. i

rr

469
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'SYMBOLS s

Diode

t

Zener Ditde

GATE

COLLECTOR

O

SASE

a

7

Silicon Controlled
R*Oifiier

EMITTER.Transistpr

of

Capac

1.

44114)
4 '

it

tor
4

TM'- 1
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MAJOR COMPONNTS
-OFT.FIE CDI SYSTEM.,

/ (. .1kIMARYWIR:E.

p
II

- .

1 ' '

SECONDARY CABLE

CONTROL UNIT

r

.'

ow

a
.

S

M 143-G i

.
Cl

IGNITION SWITCH

. 1

4

PRIMA
.GROUP WIRE

..

a

I

6

'r
r

i

IN6ITION COIL
, 3

S

;

EXCITER COIL

SPARK PLUG

4

f.__. ._

r

4IGHTING COIL

SIGNAL COIL'
MAC NETIC FLYVVMEEL;-

V'

. A 4-)71':
..,

- 61 .

'

a

a .

s , .,
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OPERATION OF THE CIDi-SYSTEM .
EXCITER C011.

r
LARGE C...APA TOR

.4 4 1 4.

FIGURE 1,

4

MAGNETIC FLYWHEEL

SIGNAL COIL

41
4-. -. r I

.t

CONTROL UNIT

. 1

, -A,\,\.(7-Anni

04 of =

SCR..

- --
, FIGURE 3

. LARGE .

CAPACITOR
t4

S

SMALL CAPACITOR
tq-4- 4r

S

MAGNETIC R.Y.WHEEL _ _
-

.

ENER DIODE CONTROL UNIT

4,72

4

!°'

't

IGNITIONCOIL

T 1- 3
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CAPACITOR DISCHARGE 416141TION SYSTEMS e

UNIT V
I

JOB SHEET #1--TEST EXCITER AND SIGNAL COILS
i*

I. I TOols and materials

A. Hand tool assortme _.
4?,- ,1') '

B: Appropriate flywhe I puller . .

1.5.. .

C Metric socket wrench set

1
e

c ..

.4

..

0 Ohmmeter

E Apprbpriate service manual
4

Safety glasses

'I'I Procedure

i

"...A Remove side covers to expose alternator

E3 Refnove- -maoeti--e-flyveel

3+

,

C Disconnect exciter and signal. Oil leads, from CDI control unit

D Connect the ohmmeter across the lead of Ile exciter coil and ground (Figure
. .

)

..,

_..

se

\ EXCITER COIL

. :

I

4. ,.

c

4 -.

i 111 4114 ,
g i t

FIGURE 1

173-

VOLT-QHMMETER
.
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JOB SHEET #1

E Test resistance

(NOTE The resistance should, be "200. 300 oftms: Consult service manual
for your motorcycle make and model.)

F Connect the.ohmmetet' from the pujs'ar (signal) C041 lead and to ground'
(Figure 2) .

Test resistance

VOLT-OHMMETER ,

,

WIT The resistance should be 75 150 ol-rr'ns Consult your service,

__ manual )

I

MEM

/

1.6

474

ri
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CAPACITOR DISCHARGE IGNITION SYSTEMS
UNIT V

JOB SHEET #2--TEST IGNITION COIL

-

. Tools, and materials I

fr

tool assortment

11. Ohmmeter

C Appropriate service manu

41.

D. Safety glasses

fr

M 149-G

I Procedure
41

A. Disconnect coil primary lead from CDI, control unit

B. ,,onnect the ohmmeter from the disconnected coil primary lead to the coil
primary, ground lead (igure 1)

TESTER

se

*FIGURE 1
'C. Test resistance

I (NOTE: The resistance of the mary winding should be approximateli
.5 to 1.5 ohms. Consult your ser e 'manual.)

D.. Connect the ohmmeter from the coil secondary,(spar'k plug) lead to'the
coil primary ground lead (Figure 2) BLACK

FIGURE 2

E. Test resistance

(NOTE The. secondary resistance should 'be from approximately 12,000
to 20,000 ohms. Consult your service manual.)

Jo

TESTER.

475
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CAPACITOR DISCHARGE IGNITION SYSTEMS
UNIT V ,

. NAME

TEST . ,

, 1: Match the terms on the-right to the correct definitions:

a: Circuit hat triggers the SCR or thyristor
and allows the capacitor to discharge.,

b. 'Circuits and components using

semiconductors

c. Capacitor discharge ignition

d. Type of electronic switclAig device
similar to transistors and SCRs

, .

_'Special generating coil in the alternator
that provides thecapacitor with chatging
voltage.

f. Semidonductive device which conducts
when 6 specifid current is applied and
does not conduct when , the specific
current is 'removed

,g. Special generating coil In the alternator
that provides - the signal vcItage- tO__-
activate the SCR or thyristor

h. Deviceconsisting of two conducting,
surfaces separated by jtvlating
material that will absorb ncrtkld a
charge; of efectricity:uritil clAr,ged

i. Any of a class' of so s ' bose
' conductivity is between 6?"r a

conductor rand that of, ala :insulator

,' trA

476

S

111,

1., 4apacitor

2. Thyristor

3. Signal coil.

'4. CDI

5. Transistor

6. Solid state

7. Exciter coil

8. Semiconductor

'9. Trigger, circuit



0110k

Match the terms on the° TAM to the symbols

(.1

b'

N..

1. Zf-ner Diode

2. Cpacitor
3, Diode
4. Transistor

4 5. 'Silicon' Controlled
Rectifier (SCR

D.iScuss the advantages of the CDI system.

1

p

ats



4. lchentify the major components of the CDI system..
I.

+IV

M 153-3

e 1 A.

V
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1

5. Arrange in order the .steps in the operation of the CDI system by placing the
correct sequence number in the appropriate blank.

Zociekei mined high voltage in signal coil opens a circuit through zener
diode and sends voltage to small SCR.*

a

.
b . .Very high voltage" spark pro,duceti at spark Om

.. -. 4

4 _

..!--, t c icragrtetic flywheel generates afernatirtg(current in exciter. coili (

C I

40.

,
High voltage from canacitar builds.very strong and rabid magnetic fief° .

.
. . .

e Alternatirig* current also generated in %ignal 1coil '
. .

,f de-0 current charges larger capacitor to artroximately 300 V

g High voltage from large capacitor'disctarled throdgh primary windings.

of ignition coil 4

h Co7rent is rectifietil by one or more diodes
e

i. Strong primary voltage ind*s strong secondary voltairje

Large SCR triggers. large capacitor;

-
k Current charges small capacitor in trigger circuit

I ,SCR triggers -small capacitor to discharge ,nd activate"gate large.
SCR

6 Demonstrate be ability,- to

a Test exciter and sign41 coils

b. ' Test ignition' coil

(NOTE If these activities have not been accomplished prior to the st, ask
-

your instructor wkien they*should be cdrnrileWd.t
1

_

.

-_

1

4 7 a

Por



CAPACITOR DISCHARGE IGNITION SYSTiEMS
UNrT V 4,

.

ANSWERS TO TEST

2.. a 2 d

h 5 e 1

4

3 Discussion should include

a No moving parts in contact

1) Nio wear

'2) Reduced maintenance

3) eater durability

-/ 4) Accurate and cansistant timing

) Higher voltage to the spark plug

1) Eliminates plug fouling

-2) Improves high RPM performance

4 a Ignition switch

b Magnetic flywheel /

c. Control unit

d Spark plug

Exciter coil 1.

Ignitiory coil` and secondary cable

I
g Signal

t4 8 0

I

M 155G

0



VI.' Performance skills evaluated-lb the satisfaction-...
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ELECTRICAL STARTING SYSTEMS
UNIT \:/1 .

UNIT OBJECTIVE

157-G
,° .

011

After completion of this unitNthe student should be able 1,0,41iVthe cornponentt of an
electrical starting system and arrange in,order the steps, in the, operation 'of this system:,
The -student should also be able to trace circuits oh a wiring diagram and test starter
circuits. This knowledge will be evidenced through demonstration and by scoring eighty-five

tr, percent on the unit test

SPECIFIC QBJE TIDES

. .
After completion of this ,unit, the student sho Id be able to:

1. Define terms associated with ele trical starting systems.
-

.2. List -seven componen,ts of an el trieal starting system.

3. Des
1

cribe the operation of he solenoid.
4 lt ,

O.

4 Arran$ge in order the steps in I e operation of the stag syst

5. Describe the opera, On of th,overrunning clutch.7
6. Demonstrate the ability to:

a. Trace startexcircuitsi on a wiring diagram.

b. Test. starter circuits.



I. Instructor.

4.

ELECTRICAL STARTING SYSTEMS
UNIT VI

0

SUGGESTED VITIES

A Provide udent with objective 'sheet.'

B. Provide student with information, ssignment, and job sheets.

C. Make transparencieg..

D." _Discuss unit and specific objectites.

1

E. Discuss information and assignment sheets.

F. Demonstrate and disaiss. the ,procedtv outlined in the job sheet.

e

' M- 159.G

G test.

II. Student:

A. (Read' objective sheet.

B. Study Information sheet

C Ccimplete assignment and job sheets.
#

D. Complete activities assigned by instructor

E. Take test.

7
4 ,

INS,RUCT9NAL MATERIALS

I. Included in this'unit:
. .

A. Objectiveet

B. Informatiort. sheet

C. Transpprency* masters'

, TM 1-Starting System Components

2. TM 2- Solenoid Operation

483

e .

%b.

A



160-G .

rem

. .
e l3. TM 3--Overrunning ClutCh

4 TM, '4-Starter Circuits

D. Assignment Sheet #1--Trace Starter Circuits on a Wiring Dihgram,
..

E. :Answers tp assignment sheet
.. )

F. Job Sheet #1--Test Starter Circuits

G

t
Test -' .tla. Is

H Answers to test

II. References

Suz)ki GT 550 Service Manual Suzuki Motor Co., Ltd., 1973.

Suzuki Constructions and Works of electrical 'Eq.uipments. ;Suzuki Motor
Co.; Ltd

. . C. Honda 750 ,Service Manual Honda Motor Co., Ltd , 1971.

.

D Honda 250-350' Service Manual. Honda Mator, Co., Ltd., 1972.

E 'Chilton 's New Motorcycle Troubleshooting Guide. Radnor, Pennsylvania:
Chilton Book Co., 1973 , -

...--

4

t

;*.

,

484
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ELECTRICAL STARTING SYSTEMS
UNIT VI

INFORMATION SHEET

Terms and definitions

A. Solenoid Cylindrical coil of wire with a movable -iron core that .is drawn
into the center of the c4when electrical current is passed through the
wire

. ,fB. Overrunning clutchMechanic ddvice which is constructed to transmit
power in one direction of ro ation only : .

. . ,,..
II. Gdmponerits of an electrical starting system (Transparency 1)

i
i . .

A. Starter motor

-A
B. Starter solenoid

C. Battery

D. Main switch

(NOTE: This- is also Iwown as a combination switch.)
a

E. Starter button

F. High amperage wires

G. Low amperage wires

III. Operation of solenoid ,(Transparency 2)

A. Operator activates main switch

1. Connects battery to solenoid field windings

No current flow because field 'windings nod .grounded'

Operator aetiv4tes starter button to gr und soli:void field windings

1. Current flow in field windings creates strong magnetic field

2.., Magnetic field, piillss plunger through coil I :

.1 ..

3. - Di$c ,,coonected to plunger contacts . both batttry cable. terminals

4. ' High amperage current can now flow from battery through
solenoid to starter motor

. .

-485

,*
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4.

.

a
INFORMATION SHEET

.
Iv. Operatibn of starting -system (Transparegey 1)

A. Operator activates main s-riitdli

,

B. Operator activates .starter button

Solenoid closes
,

D. High amperage current flows from battery_ to starter motor

C

tE. Srter motor rotates
.

F. Overrunning clutch transmits starter motor rotation to engine

V: Operation of Overrunning clutch (TransftarenCy 3) .

4

A. Inner race connected to starter motor shaft

B. Outer race conilikted directly or indirectly to engine cOankshaft

(NOTE: -Outer race is connected to crankshaft on some maching and to
the clutch on others.) -

C. Hardened steel rollers 'move in tapered .recesses

V
D. Forward rotation bf ?tarter motor shaft' causes rollers to move toward

narrow portion of recess
,

E. Roller ,hed9es between' inner and outer races to lock races together

F: Springs insure that rollers move to narrow part of recess

G. OVerspeed of outer unit as engine starts causes rollers to move toy wide
portion of recess 1 °

H. Oviairspeed releases inner and outer races

VI. tracing starter circuits on wiring diagram (Transparently 4)

A. tracing high amperage circuit

1. Locate battery

2. Locate solenoid

Heavy battery cable connects battery and solenoid

4



-:

4

I.

I

4:
5.

I
4

6.

'

INFORMATION SHEET

Locate tarter rnot4

Heavy baty cable connects solenoid and starter mator.
,

Starter motor-and battery both g"tounded to cor=nplete circuit

M*- 163-G

B. Tracing low amperage circuit

1'. Locate 'starter solenoid

2. ,Locate rrtain switch

3. Small gauge red wire connects battery side of starter solenoid
to main switch

.
4. Small gauge black wire connects main ,switch to starter solenoid

'field coil , , 4

:- -'

5. Locate starter button

6.f Small gauge yellow/red wire connects the other sideof starter
sblenoid field coil to starter button

Starter button grounded to omplete low amperage circuit
,

- .

.

A
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\ELECTRICAL STARTING SYSTEMS

UNIT V..1 -

M 173-G N

AS§IGIVENT SHEET #1-- TRACE STARTER CIRCUITS ON% A .WIRING DIAGRAM

1. Trace th high amperage circuit by marking the correct wires ollathe diagram
in black ink.

2. Trace the.low amperage circuit by marking the correct wireson the diagram
in (ed ink.
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ANSWERS To ASSIGNMENT SHEET
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ELECTRICAL STARTING SYSTEMS
UNIT VI s -

JOB SHEET #1--TEST StARTER -CIRCUITS

a

t. Tools Ind ,materials

A. Motorcycli.equip with, an electric starter motor circuit

K

M

(NOTE:°The elect' is starter should not t?ft the combinalion'starter/generator
system, that it usid .on many rnotore(ycla.)

B. DC voltmeter
,

C. 'Appropriate service' manual
8 4°

D. Hand tool_ assortment

:E. Paper and pencil

F? 'Safety glastes
0 .1/4

IL ProCedure . ,
, ... t. . , .'

. s. , , ,

(NOTE: Even though' the stlyter citcpit may tie
.
operating, the testing procedure

can be performed as thotigh a, malfunction did exist by di$co'nnecnng the starter
/cable from the motor tertninal.4 .. ;.

. , .

A. Connect the (+,). voltmeter lead to the
.

(+3 battery terminal, and, connect
the .,(-) yclkmeter lead to the (-,) battery terminal'

, '. / , - ' .

r B...., Read and record the battery' voltlge.., I: , ..
. ,

'
...

1 ) .
C. Connect the,(1) volfrrretei lead .tb the battery te?minai of the starter solenoid

't, . A . . -,A .,

Read and. record the voltage- ' '
-I s ' if '

VX

(NOTE:, This reading shoulitt be the same as- the battery -voltal reading; _

if 'the' voltage. is less, theres a feiity cable or connection.) .

4

4
.

E. Connect the (-1-) .voltme'ter leadTethe starter motor terminaldf the solenoid

F. epei:ate the starter switch and butfai r-0.-N

D.

(NOTE: The voltmeter should read the same as be e.)

G. Record the reading

(NOTE: If the reading is lower than before,.it coGld indicate
in the, solehoid plunger and cable terminals. No reacting at all
no contact within -the sorenoid or a fiulty Solenoid' field
of this problem begins with step J.) .

IP

498 e,;.
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titgh resistance
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JOB ,HEE'r' 41 .

, .. ...
., :

..

,, . , .
.4. 1 1

I /: v 4 Ai.' . . , ,4 _
1-1-. Connect; tn 4+4 ,voltmetee lead tti theAterthr *able at the starter rffttog-

. end', 'and Iperaitsthe starter twitch and button
t

Read ar;0 ' record.the voltiage % ' . .---

c' q
..

,
(NOTE; It should, be .the same. as previous tests. A lower reading or 'no _ 1",

reading stall indicates a fapIty oqble,between the solenoid and starter motor. ,

if test 1r3dicates current frow but the starter does' noCoperate, the problefri
_is in the starter motor itseit) - --c-----

-...--
... ,

4
.

J. Test the low amperage circuit by ccinqming the (+) voltmeter lead to. theme
- battery wire terminal of the, main swhii

, . 4 1 .
_ .

K. Read and record the voltage

(NOTE: A loWer than battery vottage reading indicates ,a faulty wire or
,connection,s.,No reading at all could mean a blown fuse. Check it before
proceeding.)

L. ..,Qisconnect theswitCh wire from the solenoid and connect the ( +) voltmeter
lead .to the solenoid 'terminal` of the main switch

M. Turn on the switch

O. Read and record the voltage

P.

(NOTE: It should be the same as the previous tests. If there is no reading,'
the combination- switch is faUlty.)

Connect the (+) voltmeter lead to the disconnected switch wire at the
solenoid

6. 'Turn Oh the combination switch and press the starter button

R. Read and record the voltage
q

,

(NOTE: If the solen8id is externally grounded, the starter button need not
be pressed to get a reading. No reading could indicate a faulty wire,
kmections, or starter button. The starter button would apply to the
internally grounded solenoid only.)

'S. f jest indicates current flow but the solenoid' faiks to operate, check
grounding of the solenoid

ti

499 ,
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STARTING SYSTEMS
UNFT V1

NAME

" 'TOT
. -

M 1.79 -G

6

I

av

.

i

.

*1. Define, the terms associated with 1_electrical starting system's.

a. Solenoid-
-.

=

b. Overrunning clUich-
i

- 1

2. List seven crimponents of an electrical starting, system.

a.

b.

c.

''d.

e ti

I

9.

3. De-scribe ,the operation of tk solenoid.
0 .

,

o ,

q

a 5

4 AA
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,

.1

I.

.4 I.

o 9,
iArrange in order the, following steps n the operation of bihestarting system

by placing the correct se0ence number in the appropriate' blank.

a. Starter motor rotates.,, ,

). I

b. Operator activates main switch*

-Soitrroid clOies

d. Overrueing Clutch transmits starter motor rotation to engine

e. High amperage current flows from battery to starter motor

f.-1Dperator activates starter' biltton

5: Describe the operation of the overrunning clutch.
,

r

,)), I -444,wrilm'-"

I

ft,

6. Demonstrate the ability to:

a.' trace starter circuits on a wiring diagram.
.

b.. Test.starter circuits. . ; .
-

(NOTE: If thtsektivities have not been accomplished prior to the test, ask
your instructor when they should be completed.)

. 5 01
,-
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ELECTRICAL STARTING SYSTEMS
UNIT VI

ANSWERS TO TEST

M.: 181-G

1. a. Solenoid Cylindrical coil of wire with a movage iron core that is drqwn
into the center, of the coil when electrical current is passed through the
wire . .

,

b, Overriurining clutchMechanical device which is constructed to transmit
tit power in one direction of rotation only

Starter .motor

Starter soreno

Batter.y

d. Main switch

e. Starter button

f. High amperage wires

g. Low amperage wires

3. Description should include . r

a Operator activates main switch

1) Connects battery to solenold field windings
-,v

"""*".--. .

,2) No current flow because solenoid field, windings not grounded

b. Operator activates starter button to ground solenoid fields wriridings

4. a; 5

b. 1

1) Current flow in field windings creates strong magnetic field

2) Magnetic field pul4s. plunger through coil
e..

31. Disc connected to plunger tontacts both battery cable terminals

4) High amperage current can now flow from battery through
solenoid to starter motor

d. 6

e. 4

c. 3 f. 2

502
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, .. ,

,

5! Description should. include: .0

. .
a. Inner, race connected to starter motor shaft $

b. Outer race .Connected directly or indirectly to engine crankshafta'
c. Hardened steel rollers move in tapered recesses .°

)1,

d. Forward rotation of starter motor shaft caoes rollers to move toward
Vnarrow portipn, of recess . .

e. Roller wedges between inner and oluter- races to lock races together

f. Springs insure that rollers move to narrow part of recess

g. Ov.erspeed of outer unit as engine starts causes rollers :to .r love to wide
portion of recess

, - .
h. Overspeed- releases inner and outer races
,... .

6. ' Performan6e skills evaluated to the satisfacticip of the instructor
.

.. %.
, /

....1-.

503
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SLIDE VALVE CARBURETORS
UNIT I'

UNIT OBJECTIVE t

o'

ti

M 1-H

After completion 'of this unit,: the student should be able to dislinguish between the two
types of slide valve carburetors, identify the major parts of each type, and describe the
operations of the slide valve carburetor systems. The student should also be able to

t disassemble, service, and reassemble a slide valve carburetor.-This knowledge will be
evidence0 through demonstration and by scoring eghty-five percent on the Unit test.

SPECIFIC OBJECTIVES

completion of its unit, the studen?should be able to:

Match terms
definitions.

associated

Distinguish between
carburetors.,

with slide valve carburetors to the correct

MS,

direct control, and ;Constant velocity slide valve

3. Match the location of the parts of a direct controltarburetor tdthe'correct
part games.

4. Match the location of the parts of a constant velocity carburetor to'the

5. Select the systems of a slide valve carburetor.

6. Describe the operation of the float system.

7. Describe the operation of the s1tarter system.

8. Describe the operation of the pilot and intermediate speed system.

correct part names.

4.
9. -Describe the operation of the-,main system.

10. Discuss the differences'in operation between' the two types of slide valve
carburetors.

11. Demonstrate the abil-i(to:

a. DisaiseMble, service, hand reassemble a slide valve carburetor..

b. Adjust idle speed aril mixture on a slide valve carburetor,

504
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I. Instructor:
A. - 4

A. Provide student with objective sheet.:

B. Provide student with information and j' sheetS:
.ri

C. Make transparencies,'

D. Discuss iirlit and ,specific .objectives.

E. Discuss information sheet.

10

.
f

*.

a.

Z

11 I
.

SLIpE .VALVE CARBURETORS
UNIT:I

. - 3-H

SUGGESTED ACTIVITIES

.

F. Demonstrate 'and discuss the procedures dutlined in the job sheets.

9. Give test.

II.. Student:

A. Read objective sheet.

B. Study information, sheet.

C. Complete job sheets.
'3

D: Complete activities assigned by instructor.

E. Take test.

INSTRUCTIONAL MATE R !ALS

I. . Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

1. TM 1--Types of Slide Valve Carbureio4"-

/"*,.
2. TM 2--Direct Control Carburetor Parts

3. TM a -- Constant Velocity Carbtiretor Parts

505

b
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f
4. - TM-r4--Float System

5. TM 5--Starter System - Lever Operated

.

6.' -TM 6 -Pi ot,and Intermediate Speed System

7.
,

7--Main Sy-stem

8. ;TM 13--Main System - Throttle Opening Relationship

slo

S

r--7
AV

.9. TM 9 -Main System Fuel Film aod. Jet Needle Clearance
'4

"4"D. Job sheets

1 Job Sheet #1--Disassemble, Service, .nd Reasse Slide Valve
Carburetor

2. Job.-Sh t #2--Adjust .1dle Speed and Mbiture on a Slide Valve
Carbure r

E. Test

F, Answers to test .10

II. References:
.-

.
4 .1

A. Honda Motorcycle and Power Products Training Manual. Gardena,
California: American Honda Motor Co., Inc., 1975.

B. lionda '450 Service Mapual. -Honda Motor Co.: Ltd., 1,971.

C. Honda 250-350 iervice Manual. '' Honda Motor Co., Ltd., 1972.

D. Clifton's' New Motorcycle 'Troubleshooting Guide. Radnor, Pennsylvania:
.Chilton. Book Co., 1973.

.
-

.,'
4..

E.. Suzuki New Type Carburetor Service Manual)Models GT386, GT550, and
'

s,
dGT750. Suzuki Motor Co., Lt., 1974..

F. Suzuki Service ManualCarburetor and Carburetion. Suzuki Motor Co., Ltd.,
1974.

!

41. G:. U.S. Suzuki Technical 7iaining Centers Training Handouts. Suzuki Motor
f CO., Lid., 1975. .-

. . .
H. Motorcycle Systems Training Manuql-C rburetors. Kawasaki Motors Corp:,

1978. ..
..

r. Suzuki SeaManual -T250 and T35 . Suzuki Motor Co., Ltd.,. 1969.
r ."..

'. 50c. :. .
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SLIDE VALVE CARBURETORS
UNIT I

I. Terms and definitions

INFORMATION SHEET

M 5-H

/.

A. Venturi Narrowed section of the air passage of a carburetor vIch causes
air speed to increase anq air pressure to decrease

B. VaFi'able venturi valve (throttle slide valve) Movable unit in the carburetor
throat which controls amount of air which can enter the engine

C. Jet needle Tapered shaft connected to throttle slide valve which controls
'amounts of fuel,twhich may be drawn into Ingine in relation to' slide valve
position

D. Pilot jet (idle or low speed jet)--)et through`which fuel flows during low
and idle speeds

E. Needle jet- -Main control valve for fuel entering the air stream
tt

'F. Emulsion tube--Perforated tube connected to pilot jet uver.to premix,
and air

o

It-. Types of slide valve carburetors (Tr'ansparenc" 1)

A. Direct control

'B. Constant velocity ..

III. Parts of direct control carbpretor (Transptrency 4)
. .

A. Cable adjuster tiootr,

B. Cable adjuster and. nut

C. Cap

D. Cap' o:ring

E. Throttle return spring

F. Jet dceedle retainer spring

G. Jet needle clip

H.' Jet needle.

I. Throttle slide valve
,0;

411.10.1
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r

J. Needle jet

INFORMATION SHEET

K. Carburetor upper body

L.

.
Pilot adjusting screw and spring

M. Idle speed screw, o-ring, and spring
4

N. Needle valve gasket

O. Ne,edle valve and seat

P. Main jet and gasket

Q. Pilot jet

R. Float bowl gasket -

S. Float assembly

T. Float pin

'U. Float bowl

V. Drain plug.and gasket

W. Starter valve cable adjuster boot,
t

X. Starter valve cable' adjuster and lockdkut

*".

Y. Starter" valve o-ring

Z. Starter valve spring

AA. Stever valve, 9

IV. Parts of constant veloetty ca(buretor (Transparency T.

A. Vactium piston cover
,,

°
1

B. Vacuum piston and slide valve-,
C. Vacubm pist5n gasket

D. Jet needle

E. Idle speed screw and spying
. .

F. Carburetor upper bgdy

508

S
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' INFORMATION SHEET

G. Choke valve

. H. Float valve "assembly or needle valve and seat

I. ("Float pin

J. Float

K. Float bowl

L. Float bowl retainer

KC Drain plug and gasket

N. Float bawl gasket

0. Main jet ,

P. Needle jet and discharge nozzle

Q. Pilot jet'

R. Slow jet-

S. ,Pi lot port plug

T. Pilot adjusting screw, spring,__and seals

p

U.

V.

1 W

Throttle shaft ,and valve .assembly,

Jet needle holder

Jet needle set screw

y. Slide valve carburetor systems

A. Float 'system

B. Startir system

C. Hot, and intermediate speed system

D. Main system

VI. Operation of the flOat system (Transparency 4)

r M 7-H

c.

A. Maintains supply- of fuel fbr all other meterin't systems 'of carburetor

:5f)9
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A

Ai

INFORMATION SHEET 4

4:14_

B. rue, level controlled by the action of float and needle valve

1. Fuel level in bowl drops

2.

a. Float drops slightly

13! Needle moves' away from seat

c. Fuel enters bowl:

Fuel level in bowl rises

ia. Float rises

b. Needle mows to contact seat

c. Fbel flow to bow) shuts o '"'

C. Fuel level is kept constant by continual self-adjustment

.
VII. Operation of (OreMuter system (Transparency 5)

A. Provides extra rich 'fuel-air mixture for cold engine starts

B. Rich mixture° discharge controlled by plunder in air passage
.

7

1. Plunger lifted' off its seat

a. High 'vacuum on engine side, of closed slide valve pulls fUel
fromfloat bowl through pilot jet

b. Fuel.and air premixed in passage befOre entering carburetor

throat,

2. Plunger returned to its seat shuts (iff,v9 of fuel and air ire-the.
, .

starter system '

(NOTE: The slide valve must be fully closed for the system to
operate properly.)

VIII. Operation of the, pilot and intermediate speed system (Transparency 6)

A. Meters fuel and air in th closed to 1/8 open: throttle position

Pilot system operates h 'throttle slide -valye in the idle (fully closed)

,position

1. Fuel is drawn through the pilot jet .whieh protrudes into float
chamber

510
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INFORMAVI SHEET

2. Air enters through

a. Pilot air passage

Pilot by-pass

3: Air and fuel are premixed in the emulsion tube which is part
of the pilot jet j. .

4. Mixture is drawn out of pilot outlet to engintiOr idle operation

C.1 Interrirdiate system functions when throttle slide valve,is raised off of seat

1.d Larger volume of air passes through venturi

2. 4 Pressure drops- at opening of pilot by-pass

3. Pilot .by -pass' now discharge; fuel along with pilot outlet

(NOTE: Carburetors with apilot adjusting screw on theair intake
e of body are air. adjustment. Carburetors with pilot adjusting

sc w an engine side are mixture adjustment.)

IX. Operation of the- main system (Transparencies 7, 8, and 9)

A. Meters 'fuel and air from 1/8 to full throttle position

B.. Different components 'in control at different throttle positions
f

1. . Throttlt slide valve cutaway provides major ,control in the 1/8
to 1/4 thrcittle range

N..
a. Higher cutaway--Leaner mixture

7

1) Higher cutaway offers less resistance to incoming
air!

2) Additional air flow with. a constant fuel flow
means a learker mixture

b. Lower cutaway-;Richer mixture,

c. Cutaway size marked on bottOm of throttle 'valve

EZainple:.0 2.0 2.5 3.0

d. Fuel flow change between cutaway sizes is greatest in the
25-50% throttle range

511 e
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INFORMATION SHEET

.

2. Jet needle and needle jet provide major control in the 1/4 to
3/4 throttle range

4. ,Jet needle rises up out of (needle jet.as throttle slide valve
is raised

b. Tapered portion of needle arrives at upper ehd of jet at about
1/4 throttle

c. 'Throttle positions of 1/4 and above cause

1) Clearance between needle jet to gradually
increase.,

2) ..More fuel to flow through jet

d. Needle jet also preatomizes fuel

3. Main jet provides major corrfrol in the 3/4 to full throttle range

a. Main jet determines- the total fuel floW when the clearance
between needle jet end je't' needle becomes greater than the
area of main jet

b. Main jets available in three types, each with different
numbering systems and standards for determining calibration

(NOTE: Replacement with the incorrect type of main jet
can result in incorrect fuel-air ratios.)

X. Differences in oQeration between types of slide valve carburetors

. A. Direct control

1. Throttle cable connected directly to throttle slide valve

2. Slide movement controlled mechanically by the rider

B. Constarti veldrt#

1. Throttle cable connected to throttle'valve shaft

2. Slide movement controlled 'by vacuum diaphragM or piston
tP

4

512 sf.
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SLIDE VALVE CARBURETOR TYPES

DIRECT CONTROL

CONSTANT VEL ITY

513
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DIRECCONTROL CARBURETOR PARTS

JET
NEEDLE

RETAINER
SPRING

STARTER VALVE CABLE
ADJUSTER BOOT

. -STARTER VALVE CABLE
ADJUSTER AND LOCKNUT.

STARTER VALVE 0-RING

.

JET
NEEDLE
CUP

JET
N6EDLE

13 -H

--CABLE ADJUSTER BOOT

CABLE ADJUSTER

0 AND NUT .-

-STARTER VALVE SPRING

STARTER VALVE

MAIN'JET AND GASKET

CAP

CAP 0-RING

THROTTLE RETURN
SPRING

THROTTLE SLIDE, VALVE-

NEEDLE JET

CARBURETOR UPPER BODY

#,

PILOT ADJUSTING SCREW
AND SPRING

PILOT JET -

IDLE SPEED SCREW,
0 -RING,

AND SPRING

FLOAT ASSEMBLY
(---FitIAT PIN '-

FLOAT BOWL GASKET
-FLOAT BOWL

,211A, 'DRAIN PLUG
AND GASKET

514 TM - 2



M 15-H .

CONSTANT VELOCITY. CARBURETOR PARTS

JET NEEDLE.SET SCREW`

JET NEEDLE HOLDER

THROTTLE SHAFT.'
AND VALVE ASSEMBLY

PILOT ADJUSTING
SCREW, SPRING

AND SEALS

PILOT
PORT PLUG

cz,

VACUUM PISTON COVER

ACUUM PISTON
ND SLIDE VALVE

VACUUM 'PISTON GASKET

JET NEEDLE

SLOW JET

PILOT JET,:
MAIN -.1*1

1,-

NEEDLE JET
AND

DISCHARGE
NOZZLE

FLOAT BOWL GASKET

DRAIN PLUG
AND GASKET

IDLE SPEED SCREW
AND SPRING

CARBURETOR
UPPER BODY

CHOKE VALVE

FLOAT
VALVE

ASSEMBLY
OR

NEEEILE
VALVE

AND SEAT

FLOAT PIN

FLOAT

FLOAT BOWL

FLOAT BOWL
RETAINER

515



_ FUEL INLET

M - 17-H

4

FLOAT SYSTEM 4

NEEDLE
VALVE

ATMOSPHERIC VENT

1.4

516

FLOAT BOWL

TM -4
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STARTER SYSTEM-LEVER OPERATED

.
M 19-H

PLUNGER LEVER

PLUNGER
RETURN SPRING

PLUNGER

DISCHARGE
PORT

PLUNGER
RETURN/SPRING

a

PLUNGER

AIR INLET

4111P1

PLUNGER LENA

End View

FUEL, INLET

517 TM -5
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MAIN .SYSIEM

LOW SPEED 'OPERAIION

TOP VIEW

JET NEEDLE

MAIN AIR JET
PASSAGE

NEEDLE JET

THROTTLE
SLIDE

VALVE

RICHER

LEANER

at

JET NEEDLE
(SINGLE TAPER)

M 23-11

HIGH' SPEED OPERATION.

TOP VIEW.

TH ROTTLE
, SLIDE

VALVE.

MAIN AIR
JET-,

PASSAGE

JET NEEDLE

JET NEEDLE
(DOUBLE TAPER) *se'
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25-H .

r

MAIN SYSTEM-THROTTIE OP IWINGt.
RELATIONSHIP

WORKING 'RANGEk OF EACH CARBURETOR COMPONENT

CARBAETOR
COMPONENT ;

AIR PT
G SCREW

AND OT JET

THROTTLE SLIDE
VALVE CUTAt

JET NEEDLE

NEEDLE JET

MAIN JET

FULLY THROTTLE OPENING.
I CLOSED .

1/8 1;4
1/2

a

a

3/4

FULLY
OPENER'

c?'

r. THROTTLE SLIDE VALVE CUTAWAY.

5,20 A'



MAIN SYSTEM-

FUEL ROW
AND .

0 -JET NEEDLE
CLEARANCE

,

41,
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.11

-SUDS VALiVE CARBURETORS
UNIT I

JOB SHEET #1--DISASSEMBLE, SERVICE, AND REASSEMBLE -
A SLIDE VALVE 'CARBURETOR

-
I. -,,Tools and materials

i
. A. Direct control slide valve carburetor

. B. e fool 'assortment

C.' Metric combination wrenches
o . , t

-b. Metric %ockets,,

E. Carburetor cleaning sol4nt

.
F. . Shop towels

I
AO

.0

*

G. Complissed air

H. Appropriate float level gauge, if requ

I.- 'Appropriate .service manual
.

J. Safety glasses

II. "IProcedat
-

A. Disassemble the carburetor

0

I It

M 29-H

2 1. Unscrew slide valve cap and remove the capt, cap o-ring, return
spring, throttle slide valve, and jet needle assembly

2. Remove jet needle retainer an.jet needle from throttle slide valve

(NOZE; Observe in which grbove of the jet needle the needle
clip is installed.)

3.. Lay all parts in an orderly manner on a clean shdp towel

4. Remove the float bowl screws and float bowl from the carburetor
J upper'bocy

,

5. ' Remove float pin and float

6./ .Remove needle valve, seat, and gasket,

7. Remove main jet and needle jet frog carburetor upper body
,

522:



30-H .

"_

JOB SHEET #1

Remove pilot jet, air or mixture pilotadjusting .'rew, and idle
speed screw from upper body`

Remove starter valve assembly from ,carburetor, if so equipped

B. --Clean and service th,e carburetor

4-

r

1. Wash all parts. in 'clean solvent and dry 'with compressed air

2. Blow compressed air 'through all jets and through fuel and air
passageways in the carburetor 'body

(NOTE: Place all cleaned parts on a clean shop towel.)

'3. Inspect needle valve and seat for wear (Figure 1)

Needle Valve and Valve Seate . 4

FIGURE 1

4. Inspecifloit pin for:,wear

5. Inspect the float for cracks, deformation, or signs of leakage

6. Inspect --throttle slide valve carefully for,.rubBItg or scoring;

(NOTE: A badly -worn slide valve will all air to leak past its
siiies, eltikaipg ,--a lean, mixture. A scored 1,06 can stick the
.carburetor uffre body bore causing.terious control p blems.
Make sure the slide moves fily with rro binding.)

4 p. . .7!
. , . .

7. *,, Check the jet needle for straightness an" signs cif weary .
4

(NOTE. If .needle dhows excessive wear, the jet is Most likely
also porn and should be replaced along with the needle. A worn
needle and jet 'will allow too -miiich ft. to "enter the engine,
resulting in. too` rich a mixt I. , ,

b ir
1'
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JOB SHEET #1

A

0 8. Check the main and pilot jets for stripped or cross threading

(NOTE: Overtightening is the most common cause of damage.)

9. Inspect the air or mixture pilot adjusting screw for Wear or damage
on the screw taper

10. Check plunger for scoring and cracking or other dainage to the .-

seal on the bottom of the plunger

(NOTE.: On constant velocity carburetors, check vacuum piston*
for wear and scoring; diaphragm for cracks, pin holes, and
flexibility.)

C. Reassemble the carburetor

1. Replace starter valve assembly
.1

2.

Install float valve assembly and

4. Check fl6at height and adjust if
manufacturer's instructions (Figure 2)

Replace all jets and tighten securely

ap.

(NOTE: Not all float measurement and adjusting procedures are
the same. The illustrations with this job sheet are typical methods
commonly used.)..

5. Replace float bowl and gasket

' 6. Install-jet needle, in slide valve

(NOTE: Be 'sure needle clip is in proper groove and retainer'

4

A

0
necessary, following

FIGURE 2

4

doesn't interfere with connecting the throttle -cable.)

(
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JOB SHEET 41
1.

N

. .
1

,. ,.,

7. Replace throttle slide valve and jet needle assembly in carhuretor ..

, . tIpPgr body

(NOTE: -Slide valves, usually have a groove on one sides This grObveN
Must fit the lug inside the carburetor body. Remember, the slide
valve cutaway must face the air intake side of the carburetor.)

8. Install throttle return. spring, cap o-ring, and cap

9. Install air or mixture pilot adjusting screw and idle speed screw

(NOTE:,, These screws have an initial adjustment; check the service
manual. The final adjustments can only be made if the carburet9r
is put into service.)

4

4.1

525.
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SLIDE VALVE CARBURETORS

UNIT .1

JOB 9HEET =2ADJUST IDLE SPEED AND MIXTURE
ON A SLIDE VALVE CARBURETOR

I. Tools and materials

A Motorcycle in operating Condition

B. Small screwdriver,

C. rac*eter

12,1 Appropriate service manual

E Safety glasses

1 I PrOcedure

'wA. Connect tachometer to engine according to marrufactU er's spe fications

B. Start engine and allow it to warm up

C. Adjust idle speed screw to obtain the manufacturer's specified idle speed

D Determine if pilot adjusting screw is an air type or a mixture type

a

M 33-H

E Adjust mix-tire pilot adjusting screw

1 Turn the screw in slowly, to lean out mixture, until the engine
begins ro falter and RPM drops

2 Turn the 'screw out slowly unti- l the engine sOlooths out and the
RPM levels off

(NOTE: It may be` necessary to readjust the idle speelerew for
correct , idle speed )

F Adjust air piJot adjusting screw

1, Turn screw in slowly, to enrich mixture, uriOlithe engine begins
to falter end RPM 'drops .;

2 Turn the screw out slowly until the engine smooths out and the
RPM levels off

(NOTE It may be necessary to readjust the idle speed screk for
itlbrrect 'sired.)

52C .
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SLIDE VALVE 'CARBUR ETORS
. UNIT I

M 35-H

ti

.

TEST

1. Match the terms on the right to the corregt definitions. ,

"tea. Movable unit #ri the carbu' retor throat 1." Jet needle'
which controls amount of air which can
enter the -engine 2. Emulsion tube

b. Tapered shaft connected to throttle slide
valve which controls amount of fuel"
which may be drawn into engine in
'relation to Tide valve position

ao

c. Narrowed section of the air passage of
a carburetor which, causes air speed to
jncreasand air pressure to decrease

3. Venturi

4. Needle jet

b. Variable.venturi
valve (throttle
slide valve)

6. Pilot jet (idle or
low speed jet)

d., Mai control valve for fuel entering the
air

e. Perforated tube connected to pilot jet
used. to premix fuel and air

f. Jet through whiCh fuel ftows during low
and idle speeds

2. Distinguish between direct controrand constant velocity slide valve carburetors
by placing an "X" next to the illustration of the constant veloOy carburetor.

a. b.

52.7
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4

3. Match -the locatibn of the parts of a direct cDntrol carburetor on the Tight to
the" cOrreet--cyrt names.

4e,

a. Needle va lve gasket,

b. Pilot jet

c. Float bowl

d. Starter valve spring

e. Carburetor upper body

f. 'Cable odjuster boot

g. Jet needle

h. Needle jet

i. --Needle valve and seat

j. Float assembly

k. Starter valve o-ring

go.

I. Idle speed' screw, o-ring, and spring

m. Drain' plug -and gasket

n. Starter valve cable adjuster boot

o. Main jet and gasket

p. Throttle slide valve

q. Cap.

r. Cable adjuster and nut

s. Pilot adjusting screw and spring

needle pring

u. Cap

v. Float pin

w. Jet needle clip

;(. Starter valve

Y. Throttle return spring

z. Float bowl gasket

aa. Starter valve cable adjuster
and lock nut

4

G_ 23

16
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M 37-H

Match the location of the parts of a constant velocity-ta.buretor on the right
to the correct part names.

a. Slow jet.

b. Jet needle set screw

c. Vacuum piston gasket

d. Choke

e. Float

f. Drain plug and gasket'

g. Pilot adjusting screw,
spring, and ,seals

h. Carburetor upper bOdy

i. ,Float bowl retainer

Vacuum piston.tover

v___k. Pilot jet,

I. Jet needle tiolder

m. FlOat valve assembly or
needle valve and seat 21

n. Jet needle

o. Main jet

p. PLlot port plug

q. Float pin

r. Idle speed screw
and spring

s. Float bowl

t. Needle jet and discharge
nozzle

' v.

Vacuum piston and
Tslide valve

hrottle shaft and valve assembly

w. Float bowl gasket

529 ,
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k

:5. systems
)

Select the of a slide valve carburetor by placing an "X"'in the appropriate
blanks.

..,

a. ignition system r 't

b".. Main system

c. Secondary system

d. Starter system

e. Pilot and. intermediate speed system

f. Suspension system

g. Float system

Describe, the operation of the float system.

7. Describe tha operation of the starter sy.stem.

530
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8. Describe the operation of the pilot and intermediate speed system..

I-

9. Describe the operation of the Main system.

-

I

rm.

M. 39-H
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71,

.

DiscuSs the differences ink, operation between the two types of slide valve
carburetors.

a. Direct contrql

. 'Constant velocity,

11. Demonstrate, the ability to:

a. Disassemble, service, and reassemble a slide valve carburetor.

b. Adjust idle speed and mixture on a slide valve carburetor.

(NOTE:, If these activities .have-not been accomplisheirprior to the test, ask
. your actor when they should be completed.)

.*-

16.

_AO
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SLIDE VALVE CARBURETORS
UNIT I

416

ANSWEfig TO. TEST .

M =41 -H41

ob

1. a.

b.

C.

5

1

3

1

Ne.

I f. 4
ti

1.

e. 2

f. 6

2. a

. f ,,
3. a. 9 h. 5 . o. 15 ' v. 12

.....
b. 16 i. 8 p. 1 w. 3 .

c. 14 j. 11 q: 25 x. 18

d. 19 k. .,....2-2- r. 24 . :, y. *7
-

e. 6_ L. 10 , s. 7 1 .z. 13

f. 23 m, 17 t 4 aa.. 21
4

. .

g. 2 n. 20 u.
...

26

feb
*

4-. a. 17 g. 20 m. 8 s. 11 '. .
...:

b. 23 + h.
T....-

-__ rr:- 2

-
t. 18

\.. .
- c. 3 12 '6. ,15 , t u. 4

. d. 7 j. 5 p. ?9
.

v. 21

e. 10 k.- 1t , q. 9 'w. 14
x' f. 13\ I. 22 r. 1' . ,.

5. be- d, e, g

40. 533
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r

.DeseVi on shbu include:

a: Maintains supply,* of f or all other metering 'systems of carburetorap.
#. h :..Fue level controlled by the action of feat and needle valve

- .
. ..* 4 r 1) level in bc.inl drops

t s

,

. a) Float drops, slightly
, .

, *,
Neacfle moves ,away from se4

2) 'Fuel 1w/elfin 'bowl
.

a) Float 'rises" rises

vv.

) Needle moves o contact seat
.00 .

.

. 1:,.::. ." e) cue.) floW to bovf shuts off "'
. . 4

'. . el c. Fuel level is. kept constant' try "continual self-adjustment
S. *ft . , , -/- 49

7, Descri-ption shtruld include : . A . 411

s

a.' Provides' extra rich; fuel- aUxture for cold engine starts

h. Rich mixture, discharge controlled by plunger in air passage

. '1 er1". " .1 ).

t, from float bowl through pilot jet
. .

...., 14, .Fuel and air premixed ifi passage before entering carburet or
throat

2) Plunger returned to its seat shuts off flow of =fuel and ai( in the
starter system

. .
Plynger lifted off its seat t

Not

a,) High vacuu'rn on enginelkide of closed slide valve pulls fuel

It. a ." .

.. ;,
_

..,

,

- .40
1'

Descri in sho9.id inclUde:

Meters fuel and air In the closed to 1/8 open throttle position
' .

b Pilot

et C i t

operates with throttle slide valve in th e idle ('fully closed)

*
* s positr;'

I
"T

1 1) fuel 4s. diawn through. the pilot jet which protrudes int f oat
.
... chamber , if

. V

Al 'of :534
I
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ate. . ,
Z T T AT0

10.
1

2) Air enters through a, . .....,...,
9 / -

r t.

.
i.
r ., .4.

1 v*a),
.

Pilot air passage

.

b) Pildt by-pass .
-. ift. - . -,... ,J., - , r . -9..

. 3) Aiii; and fuel are premixed in the emulsion' tube which is part
E of the pilot jet -

,- - -, / ' 'AP .. - , .
4)- Rixture is drawn out of pilot outlet to engine for ible.operatior'

, . . - . ,
V

c. Intermediate system functions when throttle slide valve is rairdoff of seat
a ,. , l's ' a ,, : . i

c;Lw' ' l
. 1). 'Larger volume of pit% passes throt.igh.yenturi -

J1

,
-,.

_ .

2) Pressure drops at opening of 'pilot by-pais
: .

. I

3) Pilot by-pass how di§"bharges fuel along withNof 'outlet,
-,,....

..-

.
M 43+1

F.

5. Description she. inclusje:
. . .

. a. Meters fjel and air from:a/8'1w full throttle position
... k I

4 IV.

tr. Different components in contcol. . at different throttle ppsi'tions
, . .

.
...,.,

1) Throttle slide valira6;tavay provides major= control in the J/8
4 to 1/4 throttle range

In ; C. e

f p4. .
'a) Higher cutaway-Leaner 'n-N oture

. ...,
(1) higher cutalway' offers les_s-fes; e .incOm Ong

air . k

(

r

. t

t , .
1°.

/
, . . ;

/ ( 21° Ahlitional air flow With' a constant fuel.,flow
, , "Vans a Leaner. mixture . ,

- ..-

....., -
.

.

, r,
E;) Lower cutaway-Richer mixture- 14-

:
.

.

*.. c) Cutaways .marked or ,bottom of throttle valve
A ' I I

d) Fuel' flow chari ween cutaway sizes. is greatest in the
25-50%, throttlq range' - . ..-

, ) 'Jet needle, and needle jet 'prow e gurpogiontrol in Via 1/4 to,,
3/4 throttle range, '

A.
Jet et needle rises up out of needle jet as throttle slide valve
is raised

'
. b) Tapered portion of needle arrives at upper end of jet at-about

1/4 throttle
r.

.535,
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.

c) .-Tfirott le po4itions of 1/4 and above cause

Clearance between needle and jet to graduallit
increase

(2) More fuel to flow through jet

. d) Needle, jet alio pl'eatomizes fuel

Main-jet Provides major control in the 3/4 to full throttle range

a). Main jet determines the total, fuelow when the clearance
between needle jet and jet needle becomes greater than the
area of main jet

b) Main, jets_ available
numberin) systems'ke

10. Disi,ussion should include:.
i r

a.i. Direct control
74,

1) ThFottld cable connected dire folthrottle slide..valve
I ,., . e iiir,._' .,

2) Slide movement conirolled, mechan jAillyby..the ride7r

'Constant velocity '.40" _..,36-1- ...

, 1) Throttle cable con ted to thrOttle valve'shaff ,
. ..

- ,,2) Slide Thi ent cOretrolled by `tacuurn diaphragm or piston.-
,

.
,

#

types, each with different
ards for Otermining calibration

. .

11. ,Perform'anc,e skills.evaluated 'to the satisfaction of the instructor

"."

I
t
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2tROKE OR. INJECTION ,8YSTEMS.

,

UNIT-I

- .
UNIT OBJECTIVE.

,.
.

After completion of
,

this unit, the 'student should be able-to identify the components
of a 2-stroke oil; injection system, discuss' the different system designs, discuss oil injection
pumps, and seFect advantages of- this system. The student should alsb be able to service
lend adjust an 611 injection system. This kriowledge will be evidenced through demonstration
and by scoring eighty -five percent on the unit test.
kr,..,, "

. .
..

. SPECIFIC o CTIVES
ss .

.
, *

After completion of this unit, the student should, be able to: *

A. BI;lect The advantages, of an oil injection system.

I'dentifyelhe components of t e 2-stroke, oil injection systernim k.

'Dise# the--designs of oil injection systems.'

4. t)iscusssciil injection pumps./

5. List the purposes of check vaLves.

6. ---Demobstitte the ability, to:

CheCk and Adjust the injection pump control cable.

`b. Bleed. an oil injection system.
,

53
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2-STROKE OIL INJECTION SC'STEMS.
UNIT I -

SUGGESTED ACTIVITIES

I. 'Instructor:
a

A. -Provide jtudenf with objective sheet.,
4 (4

B. Provide student with information and job sheets... .

s:

...C. Make transparencies,

D. .Ditcussu-ilit and- specific objectives.'

E. Discuss jnformantion sheet.

. -
F. Demonstrate and discuss the procedures outlined in the job sheets.

ea G. Give test.
. . i,

a" 6.

I I student: - ____,....
. a

A. Read objective sheet. ..

B. Study information sheet.

C. Complete job sheets.
_ .

D. Complete activities assigned by instructor.
4

E. Take tat
ti

, INSTRUCTIONAL -MATERIALS

_1. Included 'in this unit'

A. Objective meet

B. Information- Sheet

C. .Transparency masters

I .
TM: 1-,-Components of Oil Injection system

a

t

-,
TM 2--Oil Injected into Intil'Co Fuel-Air Mixture'

4

,TM 31-- II Pumped Directly into ankshaft --8earings

53b
I
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11 4

4. TM 4--Crankcase Injection System

5.' 'TM 6 Recycle Injection System

B. TM .6-Single Foludger Injection Pump

7. TM 7--DLZI Plunger Injection. Pump

D: Job sheets A

1.; Job Sheet #1--Check and Adjust the InjecliOir Pump Control
Cable

2. Job Sheet #2--Bleed arf Oil Injection*System

. E. Test

F. Answers. to test

II. References:

A. Suzuki GT 550 Service Manual. Ski Motor Co., Ltd., 1974.

81 Hong MT 250 Service_ Mantial. Honda Motor 'Co:, Ltd:, '1976.

-
,. Honda Motorcycle pnd Power Products Training ManUal. .Qardena,

C ornia: . American Honda Motor Co.. Inc., 1975:1 ''',
:

D. Suzuki T-500 Service A/Januar Suzuki Motor 'Co.; Ltd., 1.96B.

E. Chilton 's New Motorcycle Troubleshooting Guide. Radnor, .Pennsylvania: ,

Chilton "Book CO., 1973.
V

. .1 ,

F. Yainaha Supplemintal Service Manual for 1974-MX r es and SC500A. . I

Yamaha Motor Co., Ltd. ' I..

,

4

0 -

'

0
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2-STROKE OIL INJECTION SYSTEMS

UNIT I .
A

INFORMATION SHEET

.-

I. Advantages of oil injection system

A. ,Premixing of- oil with fuel is eliminated

M 5-1

t

B. Pure oil is supplied directly to the engine, improving lubrication efficiency

. C. Am9unt of oil supplied is in accordance with engine needs

1:,:"111aintains a better balanced fueJ20it mixture

E. Exhaust smoke is reduced

F. 'Carbon accumulation is decreased
\

G. Engine, wear is decreased

H. Economizeg 'fuel consumption

H. Components of 2-stroke oil injection' system (Transparency 1)

A. 'Oil tank
' st.

B. lnIet oil line

Oil pi'im.p

D. Outlet oil line

. E. Check valve

F. Control cable.

III. Designs of oil, injection systems (Transparencies-2, 3, 4, and. 5)

A. Oil injected into intake fuel-air mixture
44..

Lubricationaccomplished in same manner as prethix

2.. oT rs metered
.

etered according to engine speed and toad

4

Example:' , Yamaha' "Autolube" and Kawasaki "S ube"

540.
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INFORMATION SHED

B. Oil pumped directly into crankshaft bearings
'"-

1. Oil passes through crankshaft4o luliricatesz nnecting rod needle

bearings 4
. .

2.* Excess.oil which is thrown off by centrifugal force %s, mixed with
fuel-air mixture in crankFaseVand drawn into c mbustion chamber '

.. 4- , -
Example: Early model Suzuki "Posi-F !- and Kawasaki

- "Injectoluben

C. Crankcase injection system

1.

4 A
"AO

Oil pumped to crankshaft bearings and injected-directly onto
cylinder walls

_Oil on cylinder walls, provides excellent lubrication-

Exampl : Eater model Suzuki l'Posi-Force". and
system

D. Recycle injection system

1. Excess oil from crankshaft bearings not Mixed with fuel-air .

mix*ire

ft,

..

One 0'4 valves in bottom of Crankcase connected to transfer ports

3. Oil is drawn into combustipn gOarnber in ',mall,' amc.I.unts,
eliminating periods of excess smOT6 during acceleration

Example: Suzuki r,ecy.cle injection system
I

IV. 0;1 injection pumps (Transparencies 6 and 7)

A. Pumps are the heart' of an injection systein

B. Pianos have commOn operating principle

I

. 1. Takes in oil

2. Traps

3. Pressurizes oil

4. Discharges oil to lubricate engine

511

1.
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INFORMATION SHEET

C. Pumps are ._of various designs

1. Single plunger

2. Dual plunger

V Purposes of check.valves

A. Maintain constant oil pressure

B Seal lines to prevent air from entering system

0

a

ti

M 7-1
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,COMPONENTS OF OIL INJEPION SYSTEM .

.0

CONTROL CABLE

4 OIL TANK

OUTLET OIL `LINE

INLET OIL LINE..
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OIL PUMPED DIRECTLY

TO CRANKSHAFT BEARINGS

r

/ 545
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4P,

,
CRANKCASE INJECTION SYSTEM

i

A

1.

M .15-1

Is

THROTTLE GRIP

CONTROL CABLE

OWLET PIE LINE

...

i

. I, .

-,,

,.
.

-54

4.

INLET OIL ONE

I

, TM - 4
I
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RECYCLE INJECTION SYSTEM

C
II

4'

t
M 17-1

- -

,-,
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4

SINGLE,PLUNGER INJECTI6N PUMP -'
4

4

-PLUNGER-

: PLUNGER GUIDE

CAM

DRIVIN ORM .

INT9 PORT.
DISCHARGE -PORT

PLUNG RING

DIFFER TIA
FLU ER

..HOU NG

CONTROL LEVER-
.

'4.
41-

548

40.

-

got

Of

DIFFERENTIAL.
PCONGR . At,

'I

" A
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al

DUAL PLUG-Et INJECTION PUMP.

7 .

to

4

CHECK VALVE

OIL CHECK-
SCREW

VALVE

r #

M 21-1

CAM DRIVE GEAR. ,

s) .

CAM.f..7FE.

, . .
4$ "

- .

. . , .

J

"J

4

r.

40

40, 5'5'0

1.

/-

PLUNGER

or

.,./CONTROL ROD

CONTROL LEVER'
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2-S-IgOKE OIL 'INJECTION SYSTEMS ,

IUNIT S.

JOB ,SHEET = 1 CHECK AND ADJUST THE INJECTION
PUMP CONTROL CABLE

Todls and rngtkriars
. -

kA Mdtoecicle, equipped vitt) oil injection system

B Se,t of small open ere() er.)tr*c 'wrenches

Harpai teol assortment .

"0.
D impact dr IWE't

E, SE'r rriktrilidl

F glasses

a'

,

f Oh° V tic S7)0Cit 90irvice manujl, procedures for 'ydr(ir vehicle make )

A. LferiS,![, 011 Ilcrnnp case cover screws_ using. import driver

J.,' byrni cotise cover screws using screwdrive r, lift of f case ever

C Ffu, ,,ose the throttle

Lcoosen
v

adjustinwscrew and locknut

E Identify the pump alignment marks

rn the cable adisrsting screw in either,direction,until the pbmpiilignment
marks- are aligned

(NOTE Some pumps have a pin instead of one-of the alignment marks )
; 7

G Operate the throttle grip several times to make sure the alignment marks
don't change

J

. .

(NOTE If the marks WO) t stay in,alignment,.check tlitr cable for ttincimg
and free it up if necessary )

'..
. . , 4

RetirillLen the adjustibq screw arrej Ic4ckritit .. ',
.
. ., ,.*

44..-,

Replace oil pump case cover and tigh.ten screws with imr)ac4 driverI

551 .

41
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'2 STROKE OIL INJECTION SYSTEMS
UNIT I ;

JOB SHEET ti-Z-BLEED AN OIL INJECTION SYSTEM

Tools and -materials

a
A.- Motorcycle equipped with oil 'injection system

, a Set of small metric wrenches

G. Impact driver ,

D. 1-tand tool assortment

. .

E. 'Approprrate,.serVrce manual'

F ApprOpriate oil

G Safety glasses

`I I. Procedure -
(-

. , .
. -8. ,. , , -,

- *.... j. (NoTE., somel.pumps' ere equIpped with a`.special bleeder.screw, while on 'other
st. systems the banjo' line .connections must be tasened tQ .eZpell the air.)

`

to,

M 25-I"

A Bemoite the pump cover using:theimpact driver, if necessary

-- - ...): .
' -E574--13lee.d..--ti+e ,041__.11,Iet _Iin lobserving the bleeder screw or the inlet line....

\-' at7ots connection o'n't e pp ,
,

. . --) . . ..
' C Ail c..-.1 the ()II to flow out of the bleeder hole or th ne iintil all aiipubbles ,

,

stop .. , Ilk
le , I ,. , f

11.
. (NOTE On some motolcy"cles with bleeder screws it may tae necessary to
hojd the pump open by hand and turh the pep plunger4piti cranking the
ehgir0). ,

. . f
' A . t -

'D Retigh,ten tilftier screvv''ol ling connection : .
,. .,.

. . ft.. ..

E Bled the outlet Imes by loosening he conneciiom.a the- engine

..
F Crank 'engine 'and run fbr a short,,eri of' time. Lintil all air is expelled
IP- -

' . .
(NOTE Run. engine. at low RPM only..) aA 4

. ,

G fietighten all line connections and refill 011 tank, if necessary,
lb'

u.

H. Reins011, all pump' case coyer and tighten screws -wrth impact driver
),

5 5 2'
00
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2-STROKE OIL INTECTION SYSTEMS
UNIT I

0 e.
.TEST .

1. Select the 'advantages of an orl injectIon system by placing an IX't in -the
approphate blanks.

a. Exhaust smAe is -greatly increased

b. conornizes fuel consumption

Higher-top speed

rigine wear is decd eased

e. Carbon accumul*n is decreased

f Exhaust smoke reduced d
.

*
, ,

Premixing of 'oil with fuel. is requiredg.

h. Maintains a better balanced fuel -oil mixtu re. A vot.

i. Increases spark plug

j.. Amount of oil supplied is in accordance with engine needs

k. Easier starting

I. Pure oil isasupplied &rat to the engine, imptogng lubrioCtio
efficiency.

27-1

. -

. t
m. Premixing of oil with fuel is eliminated

-

.

553
a

r



28-I

.

4.

441.

2. Identify .re -cornyonents of the 2-stroke oil injection system.

f.

, 41,

Discuss the deligns of oil iniectioh systems.

?
t

s

a

Ir*

4.,

6

5



No

a

4. Discuss 0 injection purhps!

alb

410

t
t.

5. List the purposes of check valves. I`

a.

b,

Demonstrate the ability to:

V--

a. Check and ad j st the 'injection pump control ()able.

b. Bleed an oil injektion systcm.

(NOTE: if these activities have not been accomplished prior to the test, ask
tour ipstructor when they should be completed.)

M 29-4

0ere`

. 4r
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7 2-STROKE OIL INJECTION SYSTEMS
UNIT I k

1. b, d, e, f, h, j, I, m

2. Cl. Oil tank

b. Inlet off line

ANSWERS TO TEST

c. Oil pump

d. Outlet oil tine

e. Check valve Mib

M 314.

f. Control cable

3. Discussion should include:
.°14)

a. Oil injected into intake fuel-air mixture .

1) Lubiication accomplished in, same manner a's premix

2) .. Oil is metered taccording to engine speed and load

Oil / pumped directly into crankshaft bearings

41*

1) Oil passes through-crankshaft to lubricate connecting rod needle
bearings

2) Excess oil which is thrown off by centrifugal force is mixed with
fuel-air mixture in crankcase and drawn into combustion chamber

c, Crankcase injection system

1) Oil pu ed to crankshaft bearings and injected directly onto
cylin walls

2) Oil on cylinder walls provides excellent lubrication

d. Recycle injection fystem

1) Excess oil from qrankshaft bearings are mixed with fuel-air
mixture

0

2) One way valves in bottom of crankcase connected to"transfer ports
4

3) Oil is drawn into combustion chamber in small amounts,
etorniriating periods of excess srrioke diving acteleration* '

556
4



32-1

r

6

4, Discussion should include:

a. Pumps are the heart of an injection system

b. Pumps halk common operating priniiple

1) 'Takes in oil

2) Traps oil,

3) Pressurizes oil

41110 Discharges oiifibto lubricate engine

c. Pumps are of various designs

1) Single q*urager

2) Dual plunger

5. a. Maintain constant oil pressure

b. Seal lines to preventarr- from entering system
40F

Performance skills evaluated to the satisfaction of the instructor(

O 5 5
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OVERHEAD CAMSHAFTS
UNIT' I

UNIT OBJECTIVE

M -

After completion of this unit, the student should be able to define the term associated
with overhead ca1nshafts and identify`the major components of this system. The, student
should also be able to discuss its operation and demonstrate the ability to remoye,'insDect,
and irtall an overhead camshaft and adjust the tensioning device. This knowledge will
be evidenced through demonstration and by scoring eighty-five percent on the unit test.

.019'

SPECIEI C OBJECTIVES

After completion of this unit, the student should be able to;

1 Define terms associated with overhead camshafts.

2. Identify the major components of the overhead camshaft system.

3. Select the types of overhead camshaft drives.

4. Identify the types of tensioners.

5. Discuss the operation of the overhead camshaft system.

6. Demonstrate the ability to:

a. move, inspect, and reinstall an overhead

b. Adjust a tensioning 'device.

1 558
a

ti



OVER HEADCAMSHAPTS
UNIT I

SUGGESTED ACTIVITIES

I. Instructor:

A. Provide student with objective sheet.

B. ProVide student with_ information sheet.

C. Make transparencies.

D. Discuss- unit and specific objeCtives.

E. Discuss information sheet.
. .

F. Demonstrate and discuss the procedures outlined in the job sheets.

G. Obtain damaged parts for demonstratiqn.

H. Give test.

II. Student:

A. Read objective sheet. "

B. Study information sheet.'

C. Complete job sheets.
,

b. Complete activities assigned by instructot.

E. Take test. \\
INSTRUCTIONAL MATEBIALS

I. Included in this unit:
94.

A. Objective sheet

B. Information sheet

C. Transpafency. masters

1. TM 1--Overhead Car haft itemponents

2. TM 2--Drive 'Types
' 4 with

TM 3-r:1-visioning Devices;

559
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4

Jqb sheets

1. Job Sheet #1--Remove, Inspect, and Install an Overhead Camshaft

2. Job Sheet #2--Adjust a Tensioning Device

E. Test *

F. Answers f6 test

II. References:

.

A.. Chilton 's' Honda Singles' Repair and Tune-Up
Pennsylvania: Chilton Book Co., .1943.

B. "Honda GL1000 Service
. Mot& Co., 1976.

Guide. Philadelphia,

Manual Gardena, California: American Hobda..

C. Motorcycle Service Manual.,'Vol. 2. 3rd ed. Kansas City, Missouri: Technical/
.Publications Division/lntertec 'Publishing Corp., 1972.

D. Chilton .'s Motorcycle Repair Manual. Radnor, PennsylVania: Chilton rook
Co.,1974.

J
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OVERHEAD CAMSHAFT
UNIT 1-

tib INFORMATION SHEET

-
I. Terms and definitions

( N-01E: Components listed'are for chain type drive, which is the most common
type used.) ,

M 5

A. Overhead camshaft -(OHC)--Valve arrangement Where tht, ca shaft is
mounted in the to of the cylinder head 'of- "overhead"

B. Tensiorier-Device designed, to eliminate excessive slack in the camshaft drive
mechanism

Major componiffits of the overhead camshaft system (Transparen y 1)

A. Camshaft

B. Camshaft sprocket

C. Camshaft drive chain

D. Valve
4111/

E. Cr;aehaft sprocket

F. Rocker aFms

1010'
G, Tensioner ;

1

III. Types of overhead camshaft driv4IP rees(Transpancy 2)

A. Chain

B. dear

C. Belt

IV. Types of tens oners (Tr6nsparency 3)=-

f A. Manuel

t.

(NOTE:11The camshaft drive tension is adjusted by a technician and frequent
.

. adjustrrient is required.)

B. Aptomatic

(NOTE: The camshaft drive tension is adjusted by a prOoaded spring
pressure performed by a technician. This type of adjustment is requited
less fre9entjy than the adjustment on manuale'tyi)es':)

561.
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147
7

14,
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INFORMATION SHEET

V. Operation of the overhead camshaft system

A. C4shaft mounted in cylinder head above valves
. .

E. Rogiker arms operate in cortitact with camshaft
,i, /. f ' . .7 - ' +

p'. . .

444,

e
). ' 11. , Dun ei/at need for lifters and push ' rods ll

.
2. PerMits economical manufacture of a more efficient combustion

chamber design r
3. . ,Petmits ,higher potential engine ;IPM

.1

C. Drive mechanism connects crankshaft to camshaft

.10

ti .

TS

lb

4

a

4

I
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OVERHEAD CAMSHAFT COMPONENT"'

ROCKER ARMS
I

It

CAMSHAFT
DRIVE CHAIN

°CMAHAFT.
SPROCKET W

4
4

TeNS1QNER

'CRANKSHAFT
SPROCKET '

563
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DRIVE TYPES

M 9-J

BEVEL -'
GEARS

Belt
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1111 .TENSI/ON1149 DEVICES

0

fIo

A

Manual

r+""

O

a

tr:

r,\._/

M 11 -J

_

.tENSiONERi..

TENSIONER
ADJUSTING BOLT

TEN IONER

I .

.1-EiJSIONERSPRING

TENSIONER SET BAR
, ,

Autom 'atic

-4

565

TENSIONER SET1OCK NUT

TENSIONER SET BOLT- .

;
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OVERHEAD CAMSHAFTS,

UNIT I

JOB SHE ETSPh RE(VpVE, INS INPSTALL. e

Tools abd materials

A. Meitri socket- set

ERRED CAMSHAFT

Metnc end -wrenoh set

C Screv'driver assortmetit

D7. 0 1" .inside micrometer

E 0-1" telescoping gauge

F 12" length of mechanics wire

G lAppropriate service rnanta(
'1

lip!) da Siiee otorcycle

Impact driver

J.r Safety glases

I I Procedure .

:
w

(NOTE" The following prt re is for a Honda 100cc single
Consult appropriate servic .franual for other makes.)

I

A Remove alternator side cover

B Remove cylinder head side- cover.

C Remove- breaker 'plate and advance mechanism

D Rotate engine so that Camghaft timing marks line up

' E. Remove bolts securing camstaft sprocket,
S.

F. Attach 1 length of r4chartics wire to cernshaft, chtfve chain

.
( 4 (NOTE. If the chain falls into the crankcase, the' wire will help you pull

it back up with jiminimum of trouble.)
1111

G Remove cart shaft sprocket

. 566

1.3-J

nder engine;

S

d .
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41 .

I

.

i,

I'

. r

' A

.

JOB, SHEET, #1

K Measure cam lobes (FigUre 4),

Y ,,-,
1

'51

P. . .,,,

,

t
i

/

-
, -

nn 15-J

1

r.

CAM LOBE, MEAWRING POINTS
FIGURE'll

3*le !Remove. mcker .,
a c'') ,

4
M Inspect rocker' fi r excessive Wear (Figure 5)

, - t

:---N--#=__
. ,:;

2
.. ROCKER, ARM.WEAOR POINTS

, , FIGURE 5:-. --

fto

0 N install rocker, arrns
t

. 'S

.

Or

0 install camshaft .. ,.

.
(NOTE Be carefur not to damage bearing surfaces, in cylinder head.)

,...
P. Rotate camshaft into correct timing pos4n.

4 , -
ll

'!"4 V. .
Q. Install cdrnshail sprocket, and drive chain

R Check timiag mark alignment and install camshaft sprocket securing bolts- .... .

S Install advance mechanism and breaker. plate
,. ..

.

T Adjust ignition t. iming,.

.

... 1

.,

U Install cylinder head side cover .
,A,

. 1

Vc Inttall alternbtor side cover

".

s

56S.
.
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0,VE/41-1E40 CAMSHAFTS

...pt ''UNIT I

*-
:JOB SHEET #2--ADJUST.A TENSIONING DEVICE

I. Tools and material

A. Metric end wrench
t

set

t_ B. Screwdriver tmentf---

C. Appropriate sclvice manual

D. Motorcycl with OHC engine

E, Safety g ses

' II. .Procedure

r.

SD

5* -B. Adjust automatic tensioner

A. Adjust manual, tensioner

1., Remove valve access covers . e

2. Rotate engine to TDC orocompression stroke

Loosen camshaft drive tensioner adjuster locknut--.

, M 17-J

4

4

4. - Loosen adjustor screw to free tensioner I
5. Tighten adjustor screw until there -is a noticeable resistance on

the screw . .
,_

(NOTE! Rotate screw counterclockWise to tighten adjustrnen,t4

6. Secure locknut while holding the screw steady

Install valve access covers -

1E

-go -vir

'''''111.1".VI

4

pRemdve alternator rotor cover

2. Rip-i:lye .Valve access covers ..
'3.,: ' Rotate' alternator rotor;lowly in the normal direction' of rotation

4 until piston is TDC oorb -cqmpiression- Itroke.,
*.

. 4. -Rotate alternator,rotor against normal rotation= 1/4 turn.

P. 'Ldosen camshaft drive tensioner locknut anal -bolt
fr

(NOTE: The slack'in the drive wilt be taken. u automatidaly
by the tensioner spring.)

56g'

't

v.
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4.

JOB SHEET #2 J ,

6. Tighten adjustor bolt and secure locknut

17. Install valve access, covers

8.. Install alternator rotor cover

.

`
.

I

.

-1'

.1
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OVERHEAD CAMSHAFTS
UNIT I

TEST
.

1. 1` Define terms associated with overhead- camshafts.

Overhead camshaft 10 HC)--

b Tensioner:-

4.

2 4. Identify the major com. nonents of the overhead camshaft system'.

.F.

a.

C

d

A

I

ft

571

e.

f,

, __!: ___1(37'

-,' ---- ,

.

M 19-J
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3. Select the types of overhead camshaft drives by placing an "X" in the appropriate
blanks. ,

( .. .

a. Frydraulic

b. Gear

c. Direct

4

L cf. Pneumatic

e. Belt

f. Automatic

g. Chain

, 4. Identify the types of ,tensigners.

4;

ft

A



5. Discup the operation of -,the- overhead camshaft system.

6. Derothstrate., the abili to:

,1

2-- L.

'

A

a. Remove, inspect, and reinstall an overhead camshaft.

b. _Adjust a- tensioning device.

- F

r

t

M 2.1-J

(NOTE: If these activities have not been aicomplished _prii6r to the test, ask
your instructor when they' should be completed.)

573 7I
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OVERHEAD- CAMSHAFTS
UNIT 1

Ja

M.- 23-J

ANSWERS T (y TEST.
6

a. Over-bead `. canistiaft (-QHC)-Valve' afrangement wilere- the ca,4ishaft isi,
mounted Lin the ,top of ...the cylinder_ head or llovernead-n-, (-- -

b. Tensioner--Devicedesigned to eliminate excessive slack in the camshaft drive
-wkmechanism

2. a. Rocker arms

b. .Valves

c. Camshaft .

I

d. Camshaft drive chain

Crankshaft sprocket'

f Camshaft sprocket

g. Tensioner

3. b, e, g

4: a ManCial

b. Automatic

5..

6.

Discussion should incilfre:'

r

a. Camshaft mounted in cylinder head abmie valves
r

b. Rocker, army operate' in Contact with camshaft

t

A 1) Eliminates need fOr lifters and Push rods

2) Permits economical ,manufacture of a more ifficien't combustion
A

chamber deign

.Permits higher potential engine RPM

c. Drive mechanism connects crankshaft to camshaft.

Performance skills evaluated to the_ satisfaction of the) instructor
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